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(54) Image processing method and apparatus 

(57) There is disclosed a method for obtaining one 
high-resolution image from a plurality of low-resolution 
images having predetermined resolutions, comprising 
steps of detecting relative positions among the plurality 
of low-resolution images with a resolution less than a 
pixel pitch in the predetermined resolutions, and forming 
a new image having a high resolution as compared with 
the predetermined resolutions using the plurality of im- 
ages in accordance with information indicating the rela- 



tive positions, so that the high-resolution image is ob- 
tained without any disorder. Moreover, there is disclosed 
a method for detecting motion vectors among a plurality 
of frames with a higher resolution, comprising steps of 
using orthogonal transform coefficients of images in the 
plurality of frames in motion images to detect the motion 
vectors among the plurality of frames with the resolution 
less than the pixel pitch in the predetermined resolu- 
tions. 
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Description 

BACKGROUND OF THE INVENTION 
5 Field of the Invention 

[0001] The present invention relates to image processing method and apparatus, particularly to method and appa- 
ratus for forming a high-resolution image from a low-resolution image, motion vector detecting method and apparatus 
for use together with the image processing apparatus, method and apparatus for synthesizing a plurality of images, 
10 further to a recording medium readable by a computer which is used in these methods and apparatuses, and the like. 

Related Background Art 

[0002] Various methods have been heretofore proposed as methods for converting the resolution from inputted low- 

15 resolution information to high-resolution information. 

[0003] In the conventional proposed resolution converting methods, a high resolution is realized by interpolating 
pixels to the low-resolution information, and the conversion processing method differs with the type of the object image 
(e.g., a multivalued image in which each pixel has gradation information, a binary image binarized by a pseudo inter- 
mediate gradation, a binary image binarized by a fixed threshold value, a character image, and the like). 

20 [0004] As the pixel interpolating method in the conventional resolution converting method, a closest interpolating 
method of arranging the same pixel value closest to an interpolation point as shown in Fig. 1, a common primary 
interpolating method of determining the pixel value of an interpolation point E by the following operation in accordance 
with the distances of four points (four point pixel values are set to A, B, C, D) surrounding the interpolation point as 
shown in Fig. 2, and the like are generally used. 

25 

E = (1-i)(1-j)A+i(1-j)B+j(1-i)C+ijD (1) 
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(when the distance between pixels is set to 1, the interpolation point E has a distance i in a transverse direction and 
a distance j in a vertical direction from A (i<1 , j<1 )). 

[0005] Moreover, as heretofore represented by a sampling theorem, means for converting a sampled discrete signal 
to a continuous signal comprises passing the signal through an ideal low pass filter which can be represented by SINC 
function, so that the continuous signal can be reproduced. Moreover, since the operation of SINC function requires 
much processing time, there is proposed another method which comprises approximating the interpolation function 
represented by the SINC function, and calculating an interpolated value only by a simple operation of sum of products. 
[0006] For example, in a known cubic convolution interpolating method, the approximating of the interpolation func- 
tion can be realized. A method of calculating the interpolated value by the interpolating method will be described with 
reference to Fig. 3. In the pixel arrangement shown in Fig. 3, P denotes an interpolated point (interpolation point), and 
P11 to P44 denote pixel values of 16 pixels surrounding the point. Then, the interpolation point is interpolated using a 
cubic convolution function shown in the following equation. Additionally, in the following equation, x A y represents y 
power of x. 
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f(t) = sin(nt)/(irt) 

1-2| t| ~2+| t| "3 (0<| t| <1) 

4-8|t|+5|t| "2-|t| "3 (ls|t|<2) 

O (2<| t| ) 



(3) 



xl 


= l+(u-[u]) 


yl = 


H-(v-[v] ) 




x2 


(u-[u]) 


y2 = 


(v-[v] ) 


... (4) 


x3 


= l-(u-[u] ) 


y3 = 


l-(v-[v] ) 




x4 


= 2-(u-[u] ) 


y4 = 


2-(v-[v] ) 





[0007] (In the equation, Q denotes Gauss' notation, and takes an integer portion.) 

[0008] However, as a result of resolution conversion by the above-described three types of interpolating methods, 
a blur by interpolation, and a block-shaped jaggy dependent on input low-resolution image occur, and high quality and 
resolution information cannot be prepared. 

[0009] To prepare the high-resolution information from the low-resolution information in such background, there is 
also proposed an interpolating method including a technique of realizing the resolution conversion without generating 
the interpolation blur attributed to the interpolating processing or the jaggy, a technique of preparing an excellent edge 
while maintaining the continuity of pixel values, and the like. 

[0010] However, the resolution conversion by the above-described conventional interpolating method has the fol- 
lowing defect. Specifically, even if the high-resolution information is prepared, the enhancement of image quality is 
limited. 

[0011] As apparent from the sampling theorem, since the information with the input resolution equaling or exceeding 
Nyquist limit does not exist in the input image, the preparation of information with Nyquist frequency or more frequency 
is all based on presumption. Therefore, it is easy to convert flat artificial images such as not-complicated CG image, 
illustration image, and animation image to jaggy-less images, but it is difficult to enhance the image quality of a natural 
image by presuming the information equaling or exceeding the Nyquist limit Specifically, even if any method is used, 
the image quality of the image obtained by inputting low-resolution information and converting the resolution to a high 
resolution is evidently deteriorated as compared with the image inputted originally as the high-resolution information. 
[0012] On the other hand, with the spread of digital video cameras in recent years, it becomes easy to input the 
picked-up motion image into a computer in the unit of continuous one frame. Therefore, one frame of motion image 
can also be outputted via a printer However, as compared with the yearly increasing output resolution of the printer, 
the input resolution of a picking up system tends to increase, but it is still low in the present situation. 
[001 3] Therefore, as described above in the conventional example, instead of preparing one frame of high-resolution 
still image from one frame of low-resolution still image, it is considered that one frame of high-resolution still image is 
prepared from a plurality of continuous low-resolution still images taken from the motion image. 
[0014] The technique of preparing the high-resolution still image from the low-resolution motion image is proposed 
in Japanese Patent Application Laid-Open No. 05-260264. The proposed method comprises comparing images con- 
tinuous in point of time, detecting parameters of affine transformation and parallel movement based on the difference 
of the images, and synthesizing these images. Additionally, an example in which the synthesizing method is utilized 
for interpolation is also mentioned. 

[001 5] However, this proposal has the following problem: 

[0016] Specifically, in the method of utilizing the synthesizing method for the interpolation, by comparing the contin- 
uous images enlarged by the interpolating method shown in Figs. 1 to 3, the parameters are calculated to determine 
an interpolation position, before performing the synthesis. However, for the enlarged image obtained by the interpolation 
in this manner, new high-resolution information is not prepared by the interpolating operation itself. Therefore, even 
when the synthesis processing is performed using the enlarged image in this manner, a really high-resolution image 
is not necessarily obtained. 

[0017] Here, the interpolation indicates the interpolation between the pixels. In the interpolation by the synthesizing 
method, however, when the continuous images are compared, there is not information between the pixels for creating 
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u f Isf t prwgpoli jhi f slu bolii f Isf t pragpolpcjii f Ijoqvuqjyf nftblpii f six pset -!bt t vn johlu biluc plizqf t Ipcjjn bhf t !B!boe!C 
bsf !t zoii f t j{ f e-!jUjt tej^fclvniiptef if sn jof lii f Iqpt jgpo lef ix f f olii f !qjyf rtilp^ii f !jn bhf IBIjobc i jdi lii f !qjyf ripcjii f !jn bhf 
C!jt !ip!cf !joif sqprbif e-!pono!cz!dpn qbsjohlu f !f orbshf eljn bhf t/ 

\1 1 29 A Ui jt !jt !cf dbvt f !u f !n jojn vn IvojUpcjii f !n pgpolvtf dipsibn pvoddpssf t qpoet liplblqjyf rtvojulboelu f sf !jt !op 
sf t prwgpoicif slu bo!b!ejt ibodf !cf uc f f olqjyf rtVfTqf djddbrmljcju f !v\f dipsfsf t prwgpolepf t !opUi bwf !b!qsf djt jpo!f r vbriip 
psirfit t lii bolii f !ejt ibodf !cf uc f f o!ii f Iqjyf m-lii f !f gtf ddsf t vnjohlcapn lii f Ijoif sqprtogpolvt johlblqrvisbijtzlpcjt gnrtjn bhf t 
jt !ejn jojt i f e-!boe!u f !jn bhf !r vbrjnzljt !t vet iboijbnnlvodi bohf e!bt !dpn qbsf e!x jii !x i f olpof Icjbn f Ipcji jhi .sf t prvigpo 
t gnipn bhf !jt !qsf qbsf elcflpn !pof !<£)n f Ipcjrpx .sf t prvigpo It grripn bhf !bt !ef t dsjcf elbepvtf Ijolu f Idpowf ogpobrtf ybn qrh/ 

TVN NBSZIPQU1 F!JDV\FOUPO 

\1 12: A Bldpodf solpcju f Iqsf tf oiljovtf ogpoljt !ip!tpnrf lii f Ibcpvyf .ef t dsjcf elqspcrfin t/ 

\1131 A Bopii fsldpodf solpcju f Iqsf tfoiljowf ogpoljt !y>!qspv\jef !bo!jn bhf Iqspdf tt johln f u peljolx i jdi !pof !i jhi .sf tp. 
rvigpoljn bhf Idbolcf Ipcibjof elgpn Iblqrvisbrjazlpcjrpx .sft prvigpo Ijn bhf if 

\1 1 32 A Bddpsejohliplpof !bt qf diipcjii f !qsf t f oujovtf ogpo-lu f sf !jt Iqspwjef e!bo!jn bhf Iqspdf 1 1 johln f u peldpn qsjt joh 
t if qt Ipcjoqvigohlblqmsbrjozlpcjn vivbnnlejgr/ sf oujn bhf t !i bvyohlqsf ef if sn jof elsf t prwgpot -lef if dgohlsf rbuW Iqpt jgpot 
bn pohlii f Iqrwsbrjuzlpcjjn bhf t Ixjii Iblsf t prvigpo Irhtt !ii bo !b Iqjyf ritqjidi Ijolu f !qsf ef if sn jof elsf t pnngpot -Iboelgpsn johlb 
of x Ijn bhf !i bvyohlbli jhi Isf t prvigpo I bt Idpn qbsf elxjii !u f Iqsf ef if sn jof elsf t prvigpot Ivtjohlii f Iqrvisbrjne Ipcjjn bhf t Ijo 
bddpsebodf !x ju Ijocpsn bgpoljoejdbgohlu f !sf rbgvtf Iqpt jgpot Ipcibjof e Ijolu f lef if dyohlt if q/ 

\1 1 33 A Bopu f sldpodf so-lpcjii f Iqsf t f odjovtf ogpoljt luDlqspvyef !b!n f u peljolx i jdi Ibln pgpolvtf dipsibn pohlblqrasbrjue 
pcjgfcn f t Idbolcf lef if dif elx ju Ibli jhi f s!sf t prvigpo/ 

\1134 A Bddpsejohliplbopu f slbtqf diipcjii f Iqsf tf oUjovtf ogpo-lii f sf Ijt Iqspvyef elboljn bhf Iqspdf tt johln f li peldpn . 
qsjt joh It if qt Ipcjf yuiduohlblqroisbrjrclpcjcjbn f t Igpn In pgpoljn bhftli bvyohlqsf ef if sn jof elsf t prvigpot -Idbrdvrbgohlps 
u phpobrhsbot g>sn Idpf cjjrjjf od Ipcjf bdi Ipcjjn bhf t Ijolu f Iqrasbijiizlpcjc^bn f t-!boe!ef if dgohln pgpolv/dipst Ibn pohlii f 
qrvisbrjizlpcjc^bn f t Ix jii Iblsf tprvigpolrhtt !u bolb Iqjyf rtqjidi Ijolii f Iqsf ef tf sn jof elsf t pnngpot Iczlvtjohlii f Ipsu phpobm 
uftot gpsn Idpf c£Hjf otf / 

\1135 A Zf dbopii fsldpodf solpcju f Iqsf t f oiljovtf ogpoljt liplqspvyef Iboljn bhf Iqspdf tt joh In fii peljolx i jdi Iczltzou f . 
tjftohlblqnTisbrjiiElpcjjn bhf t -Iboljn bhf li bvyohlbli jhi Isf tprvigpolboeli bwjohloplejt psef sldbolcf Igpsnfe/ 
\1 1 36 A Bddpsejohhpblu jsebt qf dupejii f Iqsf t f oujovtf ogpo-lii f sf Ijt Iqspvyef e Iboljn bhf Iqspdf 1 1 joh In f u peldpn qsjt joh 
t if qt IpcjjoqvujohlblqrmsbrjiElpcjn vivbrmlejgf sf oiijn bhf t li bvyohlqsf ef if sn jof elsf t prvigpot -Idbrdvrbgoh Ipsu phpobm 
tsbotcpsn Idpf cj3tijf otf Ipcjf bdi Ipcju f Iqrvisbrjtzlpcjjn bhf t-!boe!ti jgjohlboelt zoii f tj{joh!ii f I qrvisbrpz Ipcjjn bhf t Ixju lb 
sf t prwgpolmt t lii bolblqjyf rtqjidi Ijolii f Iqsf ef if sn jof elsf t prvigpot Iczlvtjohlii f Ipsu phpobrhriDOt gpsn Idpf cftijf oii / 
\1137 A Npsf pvyf s-lbddpsejohliplbopii f sldi bsbdif sjt gd Ipcju f Iqsf tf odjowf ogpo-lu f sf Ijt Iqspv^ef elbolbqqbsbu/t Ipslb 
ef Wdf Ix i jdi Ivtf t lii f Ibcpwf .ef t dsjcf e Ijn bhf Iqspdf tt johln f u pe/ 

\1 1 38 A Qjsj f sn psf -Ibddpsejohliplbopii f sldi bsbdif sjt gdlpcju f Iqsf t f oiljovtf ogpo-!u f sf Ibsf IqspWef elblqsphsbn lops 
sf bitfjohlu f IbcpNAf .eft dsjcf ejn bhf Iqspdf tt joh In fu peboelblsf dpsejohln f ejvn Isf bebcmlczlbldpn qvif sbci jdi Itipsf t 
li f Iqsphsbn / 

\1 1 39 A Be>Aboibhf t Iboeldi bsbdif sjt gdt Ipcju f Iqsf t f oUjovrf ogpolpu f slu bolu f Ibcpvrf .ef t dsjcf ebc jntof Ibqqbsf oUgpn 
li f !g)npxjoh!ef Objmelef tdsjqgpolp^u f In pef Ipcju f Iqsf tf oiljovtf ogpo/ 

CSJ^QEFTDSXUPOIPQUI F!ESBXX)HT 

\1 13: A qh/!2!jt Ibltdi f n bgdlvyf x Iti pxjohlbldrptf t Ujorfsqprbgohln f li pe/ 

\1 141 a q n /!3!jt Ibltdi f n bgdlv^f x Iti pxjohlbldpn n polqsjn bszljoif sqprbgohln f u pe/ 

\1142 A qh/!4!jt Ibltdi f n bgdlv^f x Iti px joh lb !dvcjd!dpov\prvigpo!joif sqprbgohln f u pe/ 

\1143 A qh/!5!jt!b!crpdl lejbhsbn Ui pxjohlboljn bhf Iqspdf tt johlbqqbsbivt !bddpsejoh!g)!b!&t Uf n cpejn f odpcjii f 
qsf t f odjovrf ogpo/ 

\1144 A qh/!6!jt Ibltdi fn bgdlwjf x Iti px johln pgpolvrf dupslpqf sbgpoljolii f Ibqqbsbu/t !pcjqh/!5/ 

\1145 A qht/!7B-!7C-!7D!boe!7E!bsf It di f n bgdlwjf x t It i pxjohlpof If ybn qmlp^bolbdu/brlpn bhf In pgpoliplcf li boeme 

jolu f !bqqbsbu/t !pcjqh/!5/ 

\1146 A qht/!8B-!8C!boe!8D!bsf If yqrbobipszlvtf x t It i pxjohlu f !t Ubtf t Ipcjn pgpolwf dupst If yiEbdrf elgpn lii f Ijn bhf t 
ti pxo!joiqht/!7Blip!7E/ 

\1147 A qht/!9B-!9C!boe!9D!bsf lejbhsbn t Iti pxjohlii bdii f In pgpolvtf dg>s!t i px o!joiqh/!8Dljt lejv^ef e/ 

\1148 A qht/l: B-l: C-l: Dlboel: E Ibsf lejbhsbn t It i pxjohlii bdii f In pgpolvrf dipst lejv^ef elbt It i px o!joiqht/!9B!g>!9D 

bsf Ivt f eliplt i jgJjn bhf Icrpdl t / 

\1149 A qht/!21B-!21C!boe!21D!bsf It di f n bgdlv^f x t It i pxjohljoln psf lef ibjrhi bdu f In pgpolwf dupst It i px oljoiqht/ 
9B!ip!9D!bsf lejv^ef e/ 

\1 14: A qh/!22!jt lb It di f n bgdlwjf x It i pxjohlu bUblqrusbrjuElpcjsBbn f t Ipcjjn bhf t Ibsf It zoii f t j{f elebt f e!po!ejv\jef e 
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vi dipslbn pvod !ti pxo!joiqht/!21B!ip!21D/ 

\1151 A qh/!23!jt !b!crpdl lejbhsbn !ti pxjohlu f !jn bhf Iqspdf ttjohlbqqbsbu/t !bddp9ejoh!ip!b!tf dpoe!f n cpejn f odpg 
u f Iqsf t f oiljovtf oypo/ 

\1152 A qh/!24!jt Ibicrpdl lejbhsbn !ti pxjohlu f!jn bhf Sqspdf ttjoh!bqqb*u/t !bddpsejoh!ip!b!u jself n cpejn foUp^u f 
qsf t f oUjovtf oypo/ 

\1153 A qh/!25!jt!b!crpdl lejbhsbn !ti pxjohlu f !jn bhf Iqspdf ttjoh!bqqbsbu/t !bddpsejoh!ip!b!gpvsi !f n cpejn f oUp^ii f 
qsf t f oiijowf oypo/ 

\1154 A qh/!26!jt !b!crpdl lejbhsbn !ti px johlii f !ef ibjrtpdbln pypolv/dipsipqf sbypolvojiljoiqh/125/ 

\1155 A qh/!27!jt !b!tdi f n bydlwjf x Iti pxjohlu f Ipqf sbypolpgii f !n pypolvtf dipslpqf sbypo!vojujoiqh/!25/ 

\1156 A qh/!28!jt IblCpxdi baiti px johlblqbalpgiblqspdf tt johljolii f !n pypoltf dipslpqf sbypo!vojiljoiqh/!25/ 

\1157 A qht/!29-!2: B!boe!2: C-!31-!32-!33!boe!34!bsf !f yqrtaobipszIWf xt !t i px johlu f lef ibjrtpdii f Iqspdf ttjoh It i pxo 

joliif ICpxdi baJpgqh/128/ 

\1158 A qh/!35!jt Ibicrpdl lejbhsbn !ti px johlu f !jn bhf Iqspdf tt johlbqqbsbu/t !bddpsejoh!ip!b!<%i !fn cpejn fodp^u f 
qsf t f oujovtf oypo/ 

\1159 A qh/!36!jt Ibicrpdl lejbhsbn Iti px johlii f Ijn bhf Iqspdf ttjohlbqqbsbu/t Ibddpsejoh lip lb Itjyu If n cpejn foUpcju f 
qsf t f oUjovvf oypo/ 

\1 15: A qh/!37!jt Ibicrpdl lejbhsbn Iti pxjohlu f lef Ubjrfieldpot yu/ypolpdblebiblqspdf tt johlvojdjolu f Ibqqbsbu/t !pg;qh/ 
36/ 

\1161 A qh/l38!jt!b!C&xdi bsUti px johlbolf ybn qrnlpgjpqf sbypo Iqspdf evsf Ip^bolpai phpobrtosbotopsn Wpf ^tijf odopsn . 
johlvojUjolu f !bqqbsbu/t Ip^qh/137/ 

\1162 A qh/!39!jt Ibolf yqrtoobipszlvyf x It i pxjohlbltf sjf t Ipgjqspdf ttjoht Iti pxoljolu f ICpxdi bsUpg;qh/!38/ 

\1163 A qht/!3: -!41-!42-!43-!44!boe!45!bsf lejbhsbn t Iti pxjohlf ybn qrfrt Ip^bdivbrtin bhf lebiblqspdf ttf e!joiqh/!39/ 

\1164 A qh/!46ljt Ibolf yqrtaobipszIWf x Iti pxjohlboljotf sqprtoypoIqpjoUjolii f !bqqbsbu/t !p^qh/!36/ 

\1165 A qh/!47!jt IblCpxdi bait i pxjohlu f Ipqf sbypo!po;ii f In bjolqbalpgju f !jn bhf Iqspdf ttjoh!bqqbsbu/t Ibddpsejohltp 

bit f v\f ou If n cpejn f oilp^u f Iqsf t f oUjowf oypo/ 

\1166 A qh/!48!jt Ibicrpdl lejbhsbn Iti pxjohlu f Ijn bhf Iqspdf tt joh!bqqbsbu/t !bddpsejoh!ip!bo!f jhi u If n cpejn f odpg 
u f Iqsf t f oUjowf oypo/ 

\1167 A qh/!49!jt Ibicrpdl lejbhsbn Iti pxjohlu f Idpodsf tf Idpot yu/ypolp^b It f rhdypolvojUjolu f !bqqbsbu/t lp^qh/148/ 
\1168 A qh/!4: tjt Iblejbhsbn Iti pxjohlu f lOrf sjohldpf gtijf oUpg;ivbqrtadjbo!f ehf If yisbdypolOtf slgpslvtf Ijolu f !tf rhdypo 
vojUp^qh/!49/ 

\1169 A qh/!51!jt Ibicrpdl lejbhsbn Iti px johlu f Idpodsf if Idpot yu/ypolpdu f lebiblqspdf tt johlvojUjolu f !bqqbsbu/t !pg 
qh/!48/ 

\1 16: A qh/l52ljt Ibltdi f n bydlejbhsbn Iti pxjohlu f Ijoif sqpftaypo!qpjoUg)s!vtf Ijolu f Iqspdf tt joh!vojUpg;qh/!51/ 
\1 171 A qh/!53!jt IblCpx di bait i px johlblt f sjf t Ipgqspdf 1 1 joht Iqf sgpsn f eljolii f !bqqbsbu/t !p^qh/I48/ 
\1172 A qh/!54!jt IblCpxdi baJti pxjohlii f Ipqf sbypolp^u f In bjoIqbsUpgu f Ijn bhf Iqspdf t tjohlbqqbsbu/t Ibddpsejohlip 
blojoii If n cpejn f oUpcJu f Iqsf t f oUjovtf oypo/ 

\1 173 A qh/!55!jt Ibolf yqrtoobipszlvijf x It i pxjohlu f lef if sn jobypolp^blsf £ sf odf !0>n f Ibddpsejohliplu f ICpx di baJpg 
qh/!54/ 

EFUBJvFEIEFTDSXiUPOIPGUI FIQSFGFSSFEIFN CPEJN FOUT 

\1 1 74 A Tpn f If n cpejn f oil Ip^ii f Iqsf t f oiljovtf oypolx jrrtcf lef t dsjcf eli f sf jobgf six jii Isf £ sf odf liplii f lesbx joht / 
\1 175 A Beejypobrm-ljUjt If ^tijf odiplejt qpt f Iboljn bhf Iqspdf 1 1 johln f u peObqqbsbu/t !po;u f Iqsf t f odjovtf oypoln bjom 
jot jef Ibolbobrphlpstejhjibrftyef pldbn f sb!g>s!qjdl johlvqln pypoljn bhf t -Ipsljot jef Ijn bhf IpvuqviJbqqbsbu/t f t It vdi !bt lb 
qsjoif slboelblvyef plqsjoif sldpoof dif elejsf duulpslWblbldpn qvif siiplii f Iwjef pldbn f sb/!Npsf pvtf slu f Iqsf t f oUjovtf oypo 
dbolcf Ijodpsqpsbif elbt Iboljn bhf Iqspdf tt johlbqqbsbu/t Idpot yu/yohlboljoif sn f ejbif Ibebqif sljolii f Idpoof dypolp^u f 
wjef pldbn f sblboelu f Iqsjoif s-lbt Ibqqijdbypolt pgx bsf Ijolbli pt Udpn qvif s-lpslb Iqsjoif slesjvtf sit pgx bsf Igpslisbot n jtyoh 
pviqvit lipid f Iqsjoif sf 

\1176 A qh/l5!jt Ibicrpdl lejbhsbn Iti pxjohlu f Ig/odgpobrWpot yu/gpolp^bldpn qvif slbt Iboljn bhf Iqspdf ttjoh!bqqbsbu/t 
bddpsejohliplbl&t Of n cpejn f oUpgii f Iqsf t f oujovtf oypo/IUi f Ipqf sbypolqspdf evsf be jntopx lef lef t dsjcf ebc ju Isf £ sf odf 
ipiqh/15/IBeejypobnn-ljolu f If n cpejn f oulbolf ybn qrfibc jnrtef lef t dsjcf eljolx i jdi lii f Ijn bhf Iqjd! f e.vqlczlblejhjibrtayef p 
dbn f sbljtltEbotn jui eliplbldpn qvif slboelisbotg^sn f eliplqspvyef Iblsf t prwypoldpssf tqpoejohliplu biJ p^b! qsjoif si cz 
bqqrjalbypolt pgx bsf Ijolii f Idpn qvif 

\1177 A qh/!5!t i pxt Ibicrpdl lejbhsbn Ip^blgyodypolp^bldpn qvif slqsftfoif elbt Iboljn bhf Iqspdf ttjoh!bqqbsbu/t Ipgju f 
&t Uf n cpejn f oupgu f Iqsf t f oujovtf oypo/II f sf jobgf s>!bo!pqf sbypolt f r vf odf Ip^u" f Idpn qvif sQt If yqrtojof ejolsf sf odf 
ipiqh/15/IJblii jt If n cpejn fouljUjt If yqrtojof elbt Ibolf ybn qrftlii bUboljn bhf Iqjdl f elvqlczlblejhjibrtvjef pldbn fsbljt 
ifbotn juf eliplu f Idpn qvif slboelu f oldpovtf af eljoiplboljn bhf Ip^sf t prwypoldpssf tqpoejohliplU biip^b Iqsjoif siczlbo 
bqqrjdbypolt pgx bsf It ipsf eljolii f Idpn qvif sf 
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\1 1 78 A Jt>iqh/!5-!ovn f sbrt21 1 !ef optf t Iboljoqvdtf sn jobrivjblx i jdi Id f !n pgpoljn bhf !qjdl f e.vqlczlu f Ivyef pldbn f * 
jt liEbot n juf e!joip!ii f !dpn qvtf sMBIvt f slsf qspevdf t !ii f !n pgpoljn bhf t !qjdl f e.vqlczlu f Sejhjibrt^ef pldbn f sblgpn !b 
sf dpsejohln f ejvn -Ibqeltf oet Iboljn bhf !qjdl vqldpn n boe!jo!b!ef tjsf eltdf of /IBIqn^rjuzlpoJdpogovpvt !^>n f t Ipg^n bhf 
jogpsn bgpoljn n f ejbtf rztlbgf slu f Iqjdl vqldpn n boeljt Ijttvf elbsf !t ipsf eljolblt ipsbhf !vojd212!jo!u f !dpn qvtf sljoltzo. 
di spoj{bgpo!x ju lu f Iqjdl vqldpn n boe/IBIn pgpolvtf dipsipqf sbgpo!vojd213!jt In f bot !x i jdi In f btvsf t lii f In pvi n f ou 
bn pvodpgqbsgbrtm pvtf n f odbt IbNtf dipslcbt f elpolii f lejctf sf odf Ip^uc plizqf t Ipgjn bhf t /!Beejgpobn»!ii f In pgpolvtf dips 
pqf sbgpo!vojd21 3bc jntef tef t dsjcf elrtatf sijotef ibjrflOvn f sbr!214!ef opif t Ibtof duDslejvyejoh Vojdg^ejvyejohlu f telbnivrtaif e 
vtf dips4joip!b!qrvisbijiz!pcjvtf dipst -Iboelii f lef ibjrtii f ^ pg> jrrtcf lef t dgcf e!rbtf sf 

\1179 A Ovn f sbri215!ef opif t Ibolbsebohf n f odvojdBlipldpotEprto f Iqjyf rfossbohf n f odpglu f Iqjdl fe.vqljn bhf t/!Npsf . 
p\Af &!bo!bsEbohf n f odvojUC!216!dpoi4)rti!u f Iqjyf ribSEbohf n f odip lef Ijotf sqprbtfe lip Id f Ijn bhf beju lii f Iqjyf rti!b96bohf e 
czlii f Ibssbohf n f oUvojiiB!215!jo!bddpsebodf Ixjii lii f Ibn pvodpg!vtf dipst lejvyef elczlu f Ivtf dipslejv\jejoh!vojd214/!B 
tzou f tj{joh!vojd217!tzou f tj{f tlu f Ijn bhf tlx jii lu f jslqjyf rtilbsdbohf elczlu f Ibsfibohf n f oUvojil !B!215!boe!C!21 6/ 
Boljotf sqprbypo!vojU218!dbri^rtiif t IvoOrfieljocpsn bgpolpgjotf sqprbupolqpjodczlu f Ijotf sqprbgohlpqfsbgpolx i f old f 
jn bhf Itzoii f tj{f eljolii f Itzoii f tj{joh!vojU217ljt lopdOrfielx ju lu f ljog)sn bgpolpgjii f Ijotf sqprbgpolqpjodvq lip lb lef tjsfe 
sf t prugpo/!X i f old f Ijoif sqprtagpo!vojd21 8!hf of sbtf t It v^jfcljf odqjyf rhliplbdi jf vtf lu f lef t jsf elsf t pragpo-li jhi Isf t prwgpo 
jt Ibdi jf vtf eljolu f If n cpejn f odIOvn f sbrh219!ef optf t Ibolpvtqvdtf sn jobrtujblxi jdi !u f Ijn bhf I jogpsn bgpolxju Ibo 
f oi bodf elsf tpragpoljt lisbotn juf eliplii f Iqsjotf s-lboelu f Irjbf / 

\1 1 7: A Ovn f sbrfi21 tef opif t DQVIx i jdi kipoisptalu f Ipqf sbgpolpg? bdi Sdpot gu/gpolef t dsjcf ebcpvtf jolblhf of sbr# joh 
n boof sljolbddpsebodf !x jii lii f Idpouprtqsphsbn li f reljolSPN !222-!boe!SBN I223!jt Ivt f elbt lu f Ipqf sbgpolbsf blp^u f 
DQVI221/ 

\1 181 A Blqspdf ttjohljolu f In pgpolvtf dipsipqf sbgpo!vojd213!xjnfc>f ydcf lef t dsjcf eljo lef ibjrfi 

\1182 A V^sjpvt In f u pet !g)sWbriWrbgoh!u f In pgpolvtfdipsS bvtf lef f olqspqptf e-lcvdbln f u peVtjoh* p.dbnfieltf n qrtatf 

n bidi johlx jntef lef tdsjcf eli f sf jobgf sf 

\1183 A Btlti pxo!joiqh/!6-!b!tf n qrtatf Ipsiblcrpdl li bvyohlCte x!02!qjyf rWjt In pvtf elpolbltf bsdi Isfoohf !)N2!.!02!, !2* 
_3!jo!b!rbshf sljoqvdjn bhf Ixju IN2 x!N2!qjyf rtvlboelu f IrfigJvqqf slqpt jgpolpglbltf n qrtatf Ijn bhf Ijt Ipctbjof eljolx i jdi 
ii f Isf t jevbrtrf qsf t f oif elczlu f !g>npx johlf r vbgpo!)6*!jt In jojn vn /IJblii jt Idbt f -In budi johljt Isf hbsef elbt li bvyohlcf f o 
bdijfvtfe/ 

S)b-c* > TTMb-c*)n 2-o2*.U)n 2-o2*} )6* 

\1 184 A )Jb!ii f If r vbgpo-!u f IrfigjTljt Ijolii f Isbohf Ipgln n>!1 !ip!02.2-!boe!u f Isjhi uTIjt !on>!1 !ip!02.2/* 

\1185 A Beejgpobrn^olu f If rvbgpo!)6*-!)b-!c*!joejdbtf t lii f IrfigJvqqf slqpt jgpoljpgu f Id n qrtatf jn bhf gold f Ijoqvdjn bhf - 

4b-!c*)n 2-!o2*!joejdbtf t lu f Iqbsgbnjn bhf !pg!u f Ijoqvdjn bhf -!boe!U)n 2-!o2*!jt lu f Id n qrtatf Ijn bhf / 

\1 186 A Jblu Jt Idbtf -!x i f old f In budi johlef vybtf t -lu f Isf t jevbrijt Isbqjemljodsf btf elevsjohltf sjbrfoeejgpolpglii f Iqjyf rtV 

l£!t pnrtf lu f Iqspcrfin -Iblsf t jevbrtt f r vf ogbrttf t gohln f u peldpn qsjt f t llvehjohlu bdu f In bidi johljt Ijot v^tijf odx i f o 

u f Isf tjevbniydf f et Ibldf abjolu sf ti prelwbraf levsjohlu f Ibeejgpolt i pxoljolu f If r vbgpol)6*!ip!t ipqlu f Ibeejgpo-lboe 

t i jgjohliplu f lof ydpqf sbgpo!pd)b-!c*/ 

\1 1 87 A Tqf dj&brai-lx i f oljdjt Ibt t vn f elu bdix plizqf t Ip^jn bhf t !bsf Idpogovpvt Ijn bhf t Ipolbojn bgpo-lczlvt johlu f 
bcp>Af .ef tdsjcf eln fii pe-!u f Ihf pn f igdlef v^bgpolcf ixf f olepu Ijn bhf t Idbolf btjmlcf Irvbogibgvtf nalef tf sn jof e/ 
\1 1 88 A Bt lii f In pgpolwf dipslpqf sbgpoln f u pe-!b!i jhi f sqsf djt jpoln f u peli bt Ibrtplcf f olqspqpt f e-!cvduD!S)djijBbtf 
ii f lef t dsjqgpo-!u f Ibcpvtf .ef t dsjcf eln f u pelczlu f Id n qrtatf In budi johljt Ivt f eljolu f If n cpejn f od 
\1189 A BeejgpobriD-lgjslu f In pgpolvrf dg>s!cz!u f Id n qrtatf In budi joh-!u f In bidi johljolx i jdi lu f Isf t jevbrijt In jojn vn 
jt lef tf dtf e-!boelu f Isf t pragpolpdu f Iwf dupsfjt Iblqjyf nvojdbt lef t dsjcf elbepvtf /ITqf djGtibrm-loplsf t pragpo'Cbf slu bold f 
ejt ibodf lef uc f f olqjyf rtiljt Iqspwjef e/l JJjt Ivrf szlf or/ dgvtf liplvt f lu f Itf n qrtatf In bidi johlbt In pgpoldpn qf ot bgpolevsjoh 
dpejoh-!cvdg)s!ii f Ibqqrjalbgpo lipid f Ijotf sqprbgpo-!u bdjt-lu f Ijotf sqprtagohltf di ojrvf Ipd^ijiDhlu f Ijocpsn bgpolcf u<f f o 
u f Iqjyf rtv!b!<jbf s!sf t pragpoljt lof df 1 1 bsz/ 

\118: A Ui f sf gpsf-ljolu f If n cpejn f ouljot tf belp^dbrdvrbgohlu fin pgpolv/ dipslp^uc plizqf t Ip^dpogovpvt Ijn bhf t- 
u f In pgpo!\Af dipslp^ix p!u:qf t Ip^jn bhf t Ibqbsdgpn If bdi Ipu f sJjolt bn qrjchlgn f Ijt Idbrdvrbtf e/ 

\1191 A Tqf djGtibnzi-lgpskx plurqf t Ip^jn bhf t !ul)ot n juf e lipid f In pgpolvyf dipslpqf sbgpolvoj d2 13 l^pn lu f Itipsbhf Ivoju 
212-lpof Ijn bhf Ijt Ibldf sdbjoljn bhf !)i f sf jobgf sisftf ssf eliplbt lii f In .ii Igbn f *!jn n f ejbtf mlbgf slu f Ivtf sljtt vf t lu f 
qjdl vqldpn n boe-lboelu f Ipu f sljn bhf Ijt lo.u Igbn f ibgf slu f In .u Igbn f l)i f sf jobgf slsf £ ssf eliplbt lii f !)n , o* u !g*»n f - 
o?27!Bo!f ybn qrta!pg;o!>!4!x jrrtopx lef lef tdsjcf e/l Jblu f In pgpolwf dipslpqf sbgpolvojd213-!u f Ihf of sbgpolp^NAf dips 
n pwf n f odjt lef tf dtf elef ucf f oln .u l^n f Ijn bhf !boe!)n , 4*.u !c0)n f Ijn bhf /IPcJdpvstf -lu f Isf t prwgpolpglu f In pgpo 
vtf dipsidbrdvrbtf elbdu jt Ign f Ijt Iblqjyf rtvojulboeljt If r vbrhplblqjyf rlnjidi / 
\1 1 92 A Lii f Iqspdf 1 1 johljolu f Ivtf dips!ejWejoh!vojd21 4!x jnrtof ydcf lef t dsjcf eljolef ibjrh 

\1193 A Ui f !vtfdips!ejWejohlvojd214!jt Idpot gu/tf e!pg;b!ej\Ajef six i jdi !qf sgpsn t lej^t jpolx ju !b!vJ3raf IpgiolLpldpovrf sdu f 
vyf dipsbn pvodn pvtf ebn pohli f b|c0)n ft kplu f tof dipsbn pvodqf ste^>n f fcbtf efcolu f In pgpolwtf dipsbn pvoddbrak/rbtf e 
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jolii f !n pypolvtf dipslpqf sbgpo!vojU21 3/ 

\1 1 94 A Bt !ef t dsjcf elbcpvtf -!pof !di bsbdif sjt gdlpcju f !f n cpejn f oUrjf t !jo!u bUii f !sf t pnmjpolpcju f !n pgpoivtf dipsfjt 
t f Uiplcf iCbf slii bolii f !cf ix f f o.cijyf rtejt ibodf !)qjidi *!ip!qf gppsn lu f Ijoif sqprtogpo/IJblii f !f n cpejn f ouljdjt !bt t vn f e 
u buu f !n pgpoVtf dipsldpn qrfiif mlrjof baztln pvtf t $o!qpjoiipcJyn f /DC i f o!ii f !n pgpotof dipsJnrof bsmln pvtf t Ijohi jt !n boof s 
czldbrdvrbyohlu f !n pgpoivtf dipstodgn f joif SAbrti!pdb!qrasb[jnz!p^^bn ft tooeldpovtf sgohlu f taf dipslbn pvodiplu f ton pvou 
qf s!c£>n f -!u f Ivtf dipslObf slii bo!u f !cf uc f f o.qjyf rtqjidi !dbo!cf Idbrdvrbif e!bn pohlii f Idpoyovpvt Icsbn ft/ 
\1195 A Beejypobraltjodf lu f !f n cpejn f oUjt If tibcrjtii f e!cbtf e!po!ii f Ibcpvtf .ef t dsjcf e!btt vn qgpo-!u f Igpnpxjoh 
t ijfni Usf t iqdgpolbqqrjf t /!Tqf djfltibralx i f o!u f !bn pvodpcju f !n pgpoivtf dipslbn pohlii f !o!g£m f t !jt !f ydf 1 1 jvtf ralrbshf 
bt !dpn qbsf elxjii !u f Iwbrcrf Ipcjo-Iii f Iqsf djtjpolpcjii f Ivtf dipslbn pvoUqf slcsbn f !jt lef if sjpsbif eljolt pn f !dbtf t/ 
\1196 A X i f old f Ipclf dUjn bhf !jt lopdblsbqjeraln pvyohljn bhf Itvdi !bt ItqpsUt df of -IcvUjt !b!sf rtoyvtf mlrfrtt In pvyoh 
jn bhf Ipcjdpn n f n psbyvtf Iqjdl joh.vq-!t df of sz-!qrbou!t gntn)gf -Ipslii f Irjhf -!u f !bct prwif In pvtf n f odbn pvodjt !t n brrtjo 
n bozlcrpdl t Ipcjii f !jn bhf /IUi f o-!jo!ii f !n pgpoivtf dipslef if dyoh In f u pe!cz!ii f !if n qrbif !n bidi joh!t i px o!joiqh/!6-!ii f 
n pgpolbn pvoUobu/sbralejgJ st Ix jti Iii f Icrpdl !voji/!U f sf gpsf -IjUjt Idpotjef sf e!u bdii f !crpdl !i bvyohlblrbshf sin pvtf n f ou 
bn pvodii bolblqsf ef if sn jof elvbrwf !jt Idpot yu/if e!opdip!cf lejvyef e/ 

Qjyf rtBssbohf n f oUPvujof 

\1 1 97 A Ui f Ibssbohf n f odvojUB!21 5!bssbohf t In .u Igbn f Iqjyf rtvlboelu f Ibssbohf n f oUvojUC!21 6!bssbohf t Ijoif sqp. 
rbypolqjyf rti!ip!u f In .ii \&>n f !jn bhf Ijolbddpaebodf !x jii !ii f Ivtf dipsiejvyejohlbn pvoi/!Tqf djGtibralii f !^bn f !joqvuf e!ip 
u f Ibssbohf n fodvojUCE 16 gt !n , b.ii !^>n f !)b>!2!ip!)o.2**-!)o.2*!^bn f Iqjyf rWb^ !tf sjbnooljoqvuf e-!boe!ii f Iqjyf rtabraf t 
pejii f Ijoif sqprbypolqjyf rWbsf Ibssbohf eljolbddpsebodf !x ju !ii f lejvyejohlbn pvoJ 

\1 1 98 A Jblu jt Wbt f -!ii f tejvyejohlbn pvodisbot n juf elgpn Iii f Ivtf dipstej^ejoh VojU21 4!jt !2Gb Ipcjii f !n pgpoivtf dipsbc i jdi 
jt !n vnjqrjielczlbljolti f Ibssbohf n f odvojiiC! 21 6/!Tqf djfitibralii f !n pujpolvtf dips xl)bGb*!joejdbif t Iii f Ibssbohf n f ou 
qpt jypolx i f o!ii f !)n , b*.ii Igbn f !jt Ijoqvuf e/ 

\1199 A I f sf-!jo!u f !f ybn qrh!pcjo!>!4-!t jodf !u f Ibssbohf n foUvojdC!216!sftf jvtf t !2(»!bt Iii f lejwjejohlbn pvodpcjii f 
n pgpoivtf dtp&!2a!pcju f In pypolvtf dipsljt Ibssbohf eljo I u f !)n , 2*.u Igbn f -!boe!3GHpcJu f In pypolvtf dipsljt Ibssbohf eljo 
uf !)n,3*.u Igbnf/ 

M19: A qht/!7B!ip!7E!bsf lejbhsbn t It i pxjohlf ybn qrfit Ipcjbdu/bnjn bhf In pypo/IJblii f If ybn qrfilb Iqjdl fe.vq Ipclf dtf 
)psb!dbn f sb*!hsbev brain pvtf t gobofccrjnvf tejsf dgpo/Kjjht/tfBliptTEIt i px m .ii !ip!)n , 4*.U I^bn f 5n bhf t -!sf t qf dgvrf rr/ 
\1 1 : 1 A qht /!8B!ip!8DIt i px lu f It ibif t Ip^u f In pgpolvtf dipsljolu f If ybn qrfilt i px oljoiqht /!7B!ip!7E/iqh/!8B!t i px t 
lifln.u Icsbn f Ijn bhf -!boeiqh/!8C!t i px t !u f !)n , 4*.ii !^>n f Ijn bhf /II f sf -lu f Ijn bhf t It i px oljoiqht /!8B-!8CIbsf Ivtf e 
bt lixplizqf t Ip^jn bhf t !g>s!dbit*vrtayoh!ii f In pgpofvtf dips^Ubight /!8B!ip!8D-!u f Icrpdl t It vsspvoejohlii f Ipcff dUbsf Ivtf e 
bt Iii f Icrpdl t !g>s!dbrdtfrtogoh!u f In pgpolwf dip&Iboeldpssf tqpoe!ip!02 x!02!crpdl t It i px o!jo!qh/!6/!Beejgpobra!ip 
0djrj*if !u f !ef t dsjqgpo-Ijdjt Ibttvn f e!ii btlii f !n pgpo Ivtf dipsljt Idpn n poliplbnterpdl t/IUi f In pgpolvtf dipslpcibjof el^pn 
qht/!8B-!8C!jt It i px o!joiqh/!8D/ 

\1 1: 2 A qht/!9Blip!9DIt i px Iii f It ibif t Ip^ejWt jpolp^u f In pypolvuf dipslt i px oljoiqh/l8D/iqh/!9BIt i px t Iii f Idbn^/rbif e 
n pgpoNtf dipslg)sfu sf f Icsbn f t -iqh/!9C!t i px t Iii f lejujejohlpcju f Ivtf dipslpcjqh/!9B!ip!2a-!boe!qh/!9D!t i px t Iii f lej^ejoh 
pejii f Ivtf dips!pcjqh/!9B!ip!3a/!Tqf dj<jrJb raft jodf lu f Ivtf dipslbn pvoilt i px o!joiqh/I9B!n pvtf t Icpslu sf f Ic^n f t -Iii f Ivtf dips 
jt lejv^ef elczlii f lovn cf sfpeje^bn f t / 

3 A qht/!: Blip!: Eft i px Iii f It ibif t Ipcjn pvtf n f oUpcJii f Icrpdl Ijolbddpsebodf Ixju Iii f Ivtf dipslejvjejohlbn pvou 
dbrdvrbif elbt It i px oljoiqht /!9B!ip!9D/iqh/!: Bit i px t !u f Ijn bhf !x t jdi lepf t lopdn pvtf Ibdbrniqh/I: Clt i px t Iii f Ijn bhf 
xi ptf Ivtf dipslbn pvodjt In pvtf e!cz!20Wqh/!: D!ti pxt Iii f Ijn bhf Ix i ptf Ivtf dipslbn pvodjt In pvtf e!cz!3W-!boe!qh/!: E 
ti pxtluf Ijn bhf be i pt f Ivtf dipslbn pvodjt In pvtfe!cz!2/!l f sf-iqht/I: Blip I: Eldpssf tqpoe!ipiqht/!7B!ip!7E-!sf tqf dgvtf fH 
I px f vtf siqht /!: C-!: Dleploptldpn qrfiif mldpssf t qpoelipiqht /!7C-!7D/!Bt lef t dsjcf elbepvtf -It jodf lu f If n cpejn f oUjt 
cbtf elpolii f Ibttvn qgpolii bdii f In pgpolvtf dipsljt !rj©f bsliplblgn f Ibyjt !)gps!b!t i psUgn f -Iboelx i f olii f In pvtf n f ou 
ejt ibodf Ijt In jovif *-!ii f Iqpt jypot Ipcjqht/I: Clboel: DIbsf Ipomlf t gn btf e/ 

\1 1 : 4 A Ui f Iqjyf rttosEbohf n f odjolii f If n cpejn f oUx jntef !ef t dsjcf eli f sf jobgf sljoln psf lef UDjnh 
\11: 5 A qht/!21B!ip!21 DIbsf lejbhsbn t Hi pxjohlii f It ibif t IpgW dipslejWt jpoSolef UDjnftooejoif stf dgpolqpjod !pg\tf sydbm 
boeli ps]{poLbr1liEbjhi dij©f t Ijoejdbif Iqjyf rlqpt jypot /IBoIbsspx Idpoof dgohldjsdrfiln bsl t Ijoiqh/!21B!joejdbif t Iii f In pgpo 
vtf duJsSdbrdvrbif ebn pohW f jn bhf t ^cjii f !n .ii Icsbn f !boe!)n , o*.u fcsbn f /!U f fcjsf t vn f eWbt f *>cJo>!4!x jntef !ef t dsjcf e 
ifs^jobgfsT r 

\1 1 : 6 A LB f In pgpolvtf dipslt i px oljoiqh/121 Bin pvtf t Iiplii f IrfigJczlii sf f Iqjyf rWboelvqx bselczluc plqjyf rtVITqf djfitibra 
u f Ivtf dipsln pvtf n f odgpslii sf f Igbn f t Ijt It i px olczlii f Ibsspx /IBoIbsspx Idpoof dgohldjsdrnlboelujbohrhln bsl t ljoiqh/121 C 
t i px t Iii f Ibn pvodpcju f Ivtf dipsln pvtf e!cz!20*/!Tqf dj^dbraljUjt !bt t vn f elii bdii f Iqjyf rlpcju f !djsdrf)!n bst In pvtf t Iiplii f 
u^bohifiln bs 1 jolii f !)n , 2*.ii Ic^bn f/fTjn jrbsno-lbo Ibsspx Upoof dyohldjsdrfilboeldspt t In bsl t jo!qh/E1D!ti pxt lu f Ibn pvou 
pejii f Ivtf dips!pcjqh/!21 Bin pvtf e!cz!304/!Tqf dj(jtibra!jUjt Ibttvn felu bdu f Iqjyf rtpcjii f Idjsdrfiln bs* In pvtf t Iiplii f Idsptt 
nbslljoliif !)n ,3*.ii Igbnf/ 

\1 1: 7 A qh/!22!t i px t Iblt ibif Ijobc i jdi Iii sf f Igsbn f Ijogpsn bgpolpcjn .u Igbn f -!)n , 2*.u Ic^bn f -!boe!)n , 3*.ii Ic^bn f Ibsf 
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baBbohfe!boe!tzouftj{fe!cbtfe!po!uf !ejWejoh!vtfdips!bn pvoitlti px o!jo!qht/!21B!ip!21D/!Tqf djOlbrmlii f !n .ii 
gbn f !jog>sn bgpo!)djsdrfi!n bsl t *!jt Ibssbohf e!x jii pvdbozln pvrf n f odbn pvoulii f !)n , 2*.u !gi>n f Ijogpsn bgpo!)ujbohrn 
n bd t*!jt Ibssbohf eljolu f Iqptjgpolx i f s* lu f Ivtfdipsln pvtf t !cz!2a-!boe!ii f !)n , 3*.ii !gbn f Ijogpsn bgpo!)dsptt In bs? t* 
jt Ibssbohf e!jo!ii f Iqptjgpolx i f sf lii f toi dipsin pvrf t !cz!3GW!Cz!dpoupnjDh!u f Ibssbohf n f oUjolii jt !n boof slii f Ijoif sqp. 
rbgpolbn pohlii f !qjyf rtildbolcf !f yf dvif elbt !t i px o!jo!qh/!22/ 

\1 1 : 8 A Jb!u f !f ybn qrfift i px oSo«qh/!22!u sf f . gn f t Ijoif sqprbgpojt fef bitff eljolbtof sgdbrtejsf dgpo-lboelii f $oif sqprbyoh 
pqf sbgpoljolbli pq{ poibrtejsf dgpo-lpslbopii f slvtf sgdbrtejsf dgpoljt If yf dvif elczlii f Ijoif sqprbgpo!vojU21 8/Kblii jt !dbt f - 
ii f Idpovtf oypobrtn f u pet !t i px o!joiqht/!2!ip!4-!boe!u f Irjhf !bsf !sf hbsef e!bt lii f Ijoif sqprbgohln f u pe/ 
\1 1 : 9 A Beejgpobnn-ljolu f Ijoif sqprbgohln f u pelbddpsejohliplii f !f n cpejn f oulu f Iqjyf npgpsn bgpoljt lopUof df 1 1 bsjrzi 
bssbohf e!jo!b!ef t jsf eljoif sqprbgpolqpt jgpolbn pohlii f Iqjyf rtVIJblii jt !dbt f -Ix i f olii f Ijoif sqprbgohlpqf sbgpoljt Ibqqrjfi e 
vt joh lii f Iqjyf rWf yisbdif elboelbssbohf elgpn !ii f Ipii f slgfcn f t Iboelu f Iqjyf rtilp^u f Iqsf t f odgbn f -lef t jsf eljoif sqprbgpo 
qpt jgpo!jog>sn bgpoljt Idbrdvrbif e/!X i f olblqrasbrjizlpajt gnrtjn bhf t Ibsf It zoii f t j{f e-!bt Idpn qbsf elx jii Ipof Igbn f !p# gnm 
jn bhf -lu f Iqjyf rtaf ssf elipjolii f §oif sqprbgohljpqf sbypojt Idrpt f sliplii f Sjoif sqprbgpolqpt jypo-!t plu bitoH jhi f sqsf djt jpo 
jn bhf Idbolcf Iqsf qbsf e/ 

\1 1 : : A Beejgpobrm-lii f Idbt f !x i f sf lii f !i jhi Isf t pragpoljt !sf brj{ f elczljoif sqprbgohlu f Iqjyf rhli bt Icf f olef t dsjcf eljo 
ii f If n cpejn f oulcvUjdhpf t be jii pvdt bzjohlii bUu f Iqsf t f oiijovtf ogpoldbolt jn jrbsmlcf Ibqqrjfi elf vf obc i f olf orbshf n f ou 
n bhojOtibgpoldi bohf Ijt Isf brjjf e/ 

\1 21 1 A Bt lef t dsjcf elbepvtf -Ibddpsejohliplii f If n cpejn f oulczlf yisbdgohlii f In pgpolvtf dipst !g>s!b!qrasbrjnz!po;gbn f t - 
boelejWejohlii f Ivtf dipst Iczlu f lovn cf slpygfcn f t -lii f Is* t pragpolp^u f In pgpohtf dipslbn pvoUp^u f Idpogovpvt Igbn f t 
dbolcf It f Uiplcf !&f siu bolpof Iqjyf rtvojUIUi f sf gpsf -Iczlt zoii f tj{ johlu f Iqrasbrjizlpdsebn f t Ix jii lu f Isf t prwgpolCbf s 
u bolpof Iqjyf niu f Ii jhi .sf t prwgpoljn bhf Idbolcf Ihf of sbif e!n psf If ybduzf 

\121 2 A Npsf pvtf s-lbt Idpn qbsf elx ju !x i f olii f In pypohtf dipst Ipgjii f Idpogovpvt Igsbn f Ibsf Idbrdvrbif e-!ii f !g* r vf odz 
p^pqf sbgpot Ip^u f In pgpolvtf dipst Ijt Isf evdf e-!t plu bdbli jhi .t qf f elqspdf 1 1 johldbolcf Isf bijjf e/ 
\1213 A Lfi f sfopsf-ltjodf Ipof Igfcnf !pg;i jhi .sf tprwgpoltgrrijn bhf Ijogpsn bgpoldbolf btjmlcf Iqsf qbsf e-!gps!f ybn qrfv 
gpn lii f Irpx .s* 1 prwgpolt gnljn bhf !jog>sn bgpolqi piphsbqi f elczlii f Nef pldbn f sb-lboelpviqvuf elvAjblu f Iqsjoif slboe 
u f Irjtif -lu f IpviqvUpdi jhi .rvbrjuzljn bhf t Idbolcf Isf btff eljolu f Ijn bhf Iqspdf ttjohltzttf n liplqf sgpsn Idpn n vojdbgpo 
cf ix f f olii f Ibqqbsbu/t f t lej^ sf oUjoljoqviQpviqvUsf t prwgpo/ 

\1 214 A Bit f dpoelf n cpejn f oUpgii f Iqsf t f odjowf ogpolx jrrtcf lef t dqcf eli f sf jobgf sf 

\1215 A qh/!23ljt Iblcrpdl lejbhsbn Iti px johlu f loyodgpobrttpot gu/gpolp^ii f Idpn qvtf slbt lu f Ijn bhf Iqspdf 1 1 joh I bq. 
qbsbu/t Ip^u f It f dpoelf n cpejn f oulii f It bn f Idpot gu/gpolbt lii bUp^qh/ISIjolu f iCfet Uf n cpejn f oUjt lef opif elczlii f 
t bn f Isf sf odf lovn f sbrtvlboelu f lef t dsjqgpolu f sf p# Ipn juf el 

\1216 A Ui jt It f dpoelf n cpejn foUjt Idi bsbdif q{f eljolu biix i f olpof l^n f Ip^t gnrtjn bhf Ijt Iqsf qbsf e-!ix plizqf t Ipg 
jn bhf t Ibt lu f Idbrdvrbgpolpclf dUp^ii f In pgpolvtf dipslbsf Itvddf ttjwf rziltxjidi f e-!boe!g/su f sitzou f tj{f el 
\1217 A Jbiqh/l23-!b!dpvoif s!: 1 1 1dpvoit lu f !gf r vf odzlp^bsebohf n f oUcbtf elpolf bdi lejv^ef elvtf dupsljolu f Ibssbohf . 
nf oUvojUC!216/ 

\1218 A Bolf ybnqrfiljolxi jdi lii f In pgpo!\Af dg)s!cf ixf f olii f In .ii l^bn f Iboelu f !)n , o*.ii \&>r\ f Ijt Idbrdvrbif eljolu f 
t bn f In boof s!bt lii f l6t Of n cpejn f ou!boe!)o.2*!gbn ft Igppn lu f !)n , 2*.u l^bn f Upki f !)n , 0.2*. ii !^)n f Ibsf Ibssbohf e 
cbt f elpolii f lejWef elvtf dipslx jntopx Icf lef t dacf el 

\1219 A Jblii f Idpvoif sJ: 11-!x i f olii f Ibssbohf n f oil Ip^u f !)o.2*!gbn f t Ibsf Idpvoif e-lopg^bgpoljt lisbot n jui eliplbo 
pviqvdo^bn f IdpouprivojU: 12/IU f IpviqvU^bn f IdpouprtvojU: 12!sf df jvtf t lu f lopgCdbgpo-lboelef tjhobif t lix plo^n f t 
bt «u f lof yUn pgpolvrf dipsldbrdvrbgpolpcK dU Icspn lu f Ig^n f t It ipsf eljolblt ipsbhf IvojU: 1 3/!C*>s!u f lof yUuc plgbn f t - 
pof Ipdu f Iqsf Wpvt lix plgbn f t -lii bdjt -lu f !)n , o*.ii Igfcn f It f stt t Ibt Iblsf ^ sf odf -Iboelu f In pgpolvtf dipsfcf ix f f olu f 
sftf sfodf Iboelu f!)n , 3o*.u l^bn f Ibewbodf elc^pn !u f Isf ^sf odf Iczlol^n f t Ijt Idbrdvrbif el 

\1 21 : A Tvct f r vf oud-Iu f Iqjyf ribssbohf n f odebt f elpolu f In pgpoNtf dipsfjt Iqf sgpsn f eljolu f Ibssbohf n f odvojUB!21 5 
boelii f Ibssbohf n f oUvojUC!216-!boe!tzou ft j{f eljolu f Itzou f t j{joh!vojU217/Ufo!u jt Idbtf -Ijolii f It zoii f tj{joh!voju 
217-lbltzou f tj{f eljn bhf Ijt Idpn qrfiif elcbtf elpolu f Iqsf v\jpvt In .ii Igbn f liplu f l)n , o.2*.ii lo^jn f /!Ui f sf gpsf -lii f Iqjyf m 
bsabohf n f oUcbtf elpolu f !)n , o*.u lo^n f !ip!)n , 3o.2*.ii l^bn f Ijt Igysu f sitzou ft j{f elpolu f Itzou f tj{f eljn bhf/ 
\1 221 A Bt lef t dgcf e!bcp\Af -Ijolu f It f dpoelf n cpejn f oulu f Ijn bhf t Ibevfcodf elczlolgfcn f t Ibsf It f sjbrmldpn qbsf elip 
pcibjolu f In pgpolbn pvoulboelu f Iqjyf rblbsf It f gbrmlbssbohf elcbtf elpolu f lejujef elvrfdipslpcibjof elczlejWejohlu f 
n pgpobn pvouczto/rtqf djGtibria-lbt 5 i px ojoiqh/23-lbtt vn johtii bdcloejdbif t bojoif hf s-y f m pgpo!vtfdips5t Ipcibjof e 
cz!)n , oxc*.u !^)n f !boe!)n , ox)c, 2**.u Igbn f -!boel)n , oxc, b*.ii \&>x\ f Ijt Ibssbohf elgpslf vtf sz!)o.2*!gebn ft lebtf e 
polii f lejwjef ehtf dipsTTvct f r vf ouzMii jt Iqspdf 1 1 johljt Isf qf bif eliplblqsf ef if sn jof elvqqf slijm jUvsbrwf Iczljodsf n f ogoh 
c!f bdi Iczlpof -Ibli jhi f sir vbrjnzlboelsf t pragpoljn bhf Idbolcf IpciJbjof el 

A1222 A Btleftdqcf elbepvtf -Ibddpsejohliplu f It f dpoelf n cpejn f ouljolbeejgpoluplu f If gr/ddpcibjof elo^n lu f IChu 
f n cpejn f oulu f lovn cf slp^gfcn f t Igpslvt f Ijolqsf qbsiohlpof It grrijn bhf Ijt Ijodsf bt f elczlt f ujohlu f Ivqqf s!rjm jd\Abrvrf Ipg 
cliplcf Irbshf -lu f Ijn bhf !r vbrpzlbgf s!u f Ijoif sqprbgpoljt Ig/ai f slf oi bodf el 

\1 223 A Beejgpobrm-ljolii f It f dpoelf n cpejn f oulii f s* Idbolcf Iqspvyjef elu f Ijn bhf Iqspdf 1 1 johlbqqbsbu/t Ijolx i jdi lii f 
t prwgpo!dpo>Af st jpolczlcf t Ujn bhf !r vbrjozldbolcf Isf b«f elczlt f ujohlu f hAbraf t Ip^o-!c-!g)srf ybn qrfvliptf yqf gn f oibrm 
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pcibjof elpqgn vn Iwbraft/ 

\1224 A QjsI f ai psf -Ijdi bt Icf f olef tdsjcf e Ijolu f !tf dpoelf n cpejn f odii bUii f Idpvoif si: 11!dpvod Id f Ibssbohf n f ou 
oX r vf odzljolu f Ibsdbohf n f oUvojUC!2 1 6-!cvdd f !ovn f sjdlwbraf liplcf Idpvotf e!jt lopdrjm jif e!ip!ii f Ibsdbohf n f odcpf . 
r vf odz-!boe!dbo!cf Ibozlwbrvrf !bt Irpohlbt Ijddbolef Qbf lu f !t ibsdgn joh!pg;u f !of ydn pgpolvtf dtpsipqf sbgpo/ 
\1 225 A Bid jself n cpejn f odpg; u f !qsf t f odjovtf ogpolx jntef !ef t dsjcf e!i f sf jobgf s* 

\1226 A Qh/!24!jt !b!cipdl lejbhsbn !ti pxjohlu f Ig/odgpobrWpot givgpolpgu f !dpn qvif s!bt !ii f !jn bhf Iqspdf ttjoh I bq. 
qbsbu/t !p^u f !ii jse!f n cpejn f oulu f !t bn f Idpot gu/gpolbt !u bUpdG|h/!5!jo!u f \C& df n cpejn f odjt !ef optf elczlu f !t bn f 
sf sf odf lovn f sbrtvlboelu f !ef t dsjqgpolu f sf p# !pn juf el 

\1227 A Ui f !u jself n cpejn fodjt !di bsbdtf sj{f e Ijolu bdix plizqf t Ip^jn bhf t !bt Id f !n pgpolvtf dipsldbrdvrbgpo ! pelf dd 
bsf Itxjidi f e!jo!bddpsebodf Ixju lu f !tj{f Ip^u f Idbrdvrbtf eln pgpolvtf dipslbn pvodlTqf djCfclbrmljolu f Idpot yivypo-lu f 
dpnqbsjtpoIpcKdd^bnf Ijt la? e!cbdi !cbtf elpolu f Ivtf dipslbn pvoddbrdvrbdeljolbln pgpolvtf dipslpqf sbgpo !vojd21 12/ 
\1228 A I f sf-!u f Idbrdvrhypolpdu f !n pgpolvtf dipslcf ix f f old f !n .ii Igbn f Iboelu f !)n , o*.u Igbn f 5o!u f In pgpolvtf dips 
pqf sbypo!vojd2112!jo!u f !t bn f !n boof s!bt Ijolu f iCttdf n cpejn fodjt Idpot jef sf e/!Jb!u jt !dbtf -Igpn lu f In u Igbn f 
pvtf sliplu f !)n , o*.u !$bnf-!x i f oljdjt llvehf eld bdu f !n pvtf n f odbn pvodjt Irbshf slu bolblqsf tf du sf ti prelvtorvif -!u bu 
jt-!u bdu f Idbrdvrtod elvfcruf Ipojd f !n pgpolvtf dgasljt Irbshf -Id jt !jt !opg<3f eliplbolpviqvdsbn f !dpouprtvojd2113/!J>!u f 
pviqvdgbn f !dpouprtvojd21 13-!u f !)n , o.2*.u !g£n f Isf vtf stf elgpn lu f !)n , o*.d Igbn f !cz!pof Igbn f Ijt lef tjhobrf elbt 
u f Ivtf dipslpqf sbypoIpcKddjolblt ipsbhf !vojd2114/!U f o-!ii f !t ipsbhf !vojU2114!pviqvd Id f !)n , o.2*. d Igbn f -Iboelu f 
n pgpolvtf dipslpqf sbypo!vojd2112!jo!ivso!dpn qbsf t !ii f !n .u Igbn f !boe!ii f !)n , o.2*.u Ig^n f / 

\1229 A Tqf dj<jtibrro-!u f Igbn f liplcf Idpn qbsf elxju !iif!n .d Igbn f Ijolu f In pypolvtf dipslpqf sbypo!vojd21 12!jt lu f 
)n , o.d*.u I^bn f !)d!>! 1 !ip!o.3*!bddpsejoh!ip!u f !tju/bgpo/!X i jrfiljodsf btjohld f Iwbrorf Ipgjdlczlpof -Iix plgbn f t Ibsf 
dpn qbsf e/!Fvtf o!jo!d!>!o.3-!x i f old f !n pgpolvtf dgssljt !t yrriinshf s!u bold f !qsf ef if sn jof elii sf t i prelvfcrvrf -It zou f t jt !jt 
opdqf sgpsn f e-!boe!u f !n .u !gbn f !jn bhf !jt Ipviqvuf elbt Ijdjt/ 

\122: A Jblu f Ibssbohf n f odvojdC!216-!u f !)n , b*.ii Igbn f !)b!>!2!ip!)o.d.2**!jt !joqvuf e!gps!)o.d.2*!gbn f t -Iboelu f 
qjyf rtabraf t !bsf Ibssbohf e!jo!bddpsebodf Ixju Id f Ivtf dipsSejvyef e!bn pvodejvyef e!cz!)o.d7 

\1231 A Bt left dqcf elbcpvtf -!bddpsejoh!ip!u flu jself n cpejn f ou!jo!beejgpo!ip!u f !f gtf ddpcibjof elcppn !u f !&df n . 
cpejn f oi*fczbbrdvibgoh!ii f h pgpotof dipsjDomlcf ix f f o!u f !^bn f t S bWohbobqqspqsibif !n pvtf n f odbn pvoiipfcjf sgpsn 
bo'bqqspqsibif !jod sq prtigpo Iqspdf tt joh-!u f !jn bhf !r vbijoelbgf siu f Ijotf sqprtogpoljt !g/su f s!f oi bodf e/ 
\1232 A Beejgpobm-ljolu f !<3ttdip!u jself n cpejn f oil -!ii f Iqspdf ttjohlp^dbrak/rbgohlu f In pgpolvtf dipslbn pvodg)s!u f 
gbn f !be\Abodf elg^n lu f In . u !^>n f IjolqpjoUp^yn f !i bt !cf f o!ef t dsjcf e-!cvdii f In pgpo W dips!dbo!brtp!cf Idbnivrbtf e 
vgfljohluf !^)nft!cf gpsf !u f !n .u Igbnf/ 

\1 233 A N psf pwf &!jo!u f !<jtt diplu jself n cpejn f od -lu f !if n qrbif !n bidi johli bt !cf f o!f yqrtajof e!bt !u f If ybn qrfilp^u f 
n pgpolvtf dips!dbre*vrbgoh!n f u pe-!cvdpu f s!n f u pet !n bzlcf !vtf ef\Qp& ybn qn>!x i f old f !n pvtf n f odcf ixf f o!u f 
gbn f t !jt Ipii f slu bold f Iqbsbrrfirtn pvtf n f ou!u f sf !jt Idpot jef sf e!b!n f u pelx i jdi !dpn qsjt f t Idbrdvitagohlu f !n pvrf n f ou 
p^blspibgpolt zt if n !bt !bo!b^3bf lutoot gpsn bgpoldpf ^djf ou!ej\ftjejoh!u f !dpf ^djf oulboelbssbohjohlu f !qjyf itV 
\1234 A Btg>vsu If n cpejn f oiixjntef left dsjcf e!i f sf jobgf six ju Isf ^sf odf lipid f Icrpdl lejbhsbn !p^qh/l25/!Beejgpobn» 
joiqh/!25!u f It bn f idpot givgohlf rhn f od Ibt lu pt f IpdQh/lSlbsf lef opif elx ju lu f !t bn f Isf $ sf odf lovn f sbrtvlcvdjolu f 
g)vsd If n cpejn f oufci f In pgpotof dipslbn pohlblqrwsbijuelp^n f t Wpogovpvt golqpjodpg^n f jt tef sjvtfebcju b!sf t pnnypo 
rfrttlu boluf Iqjyf rtqjidi Ijolu f Igpnpxjohlddi ojrvf/ 

\1235 A Jb!Qh/l25-!ovnf sbrt£26!ef opdtlbln pgpolvtf dipslpqf sbgpo Ivojdp^u f Igpvsu If n cpejn f oulx i jdi In fbtvsft 
u f In pvtf n f odbn pvodp^qbsgbrtn pvtf n f odbt lu f In pgpolvtf dipslcbt f elpolu f lejtf sf odf Ipgdpogovpvt Iix p!^>n f t / 
\1236 A Lfi f lef ibjrfielcrpdl lejbhsbn Ip^u f In pgpolvidipslpqf sbgpo!vojd226!p^u f Igpvsu If n cpejn f odjt It i pxoljoiqh/ 
26/IG0s!u f Iix plizqf t fp^jn bhf t lubot n juf e!g)!u f In pgpolvtf dipslpqf sbgpo!vojd226!g^pn Id f It ipsbhf !vojd212!pg;Gjh/ 
25-!jdjt Ibttvn f e!U bdpof Iizqf Ijt Iboljn bhf Ijn n f ejbd mlbgf s!u f Ivtf sljtt vf t Iblqjdl vqldpn n boe!)gn f In .u Igfcn f *- 
boelu f !pu f sluiqf Ijt Iboljn bhf Ip^pof lo^n f Ibgf slu f !yn f !n .u !^)n f !))n , 2*.d !^Dn f */ 

\1237 A Jbiqh/!26-!ovnf sbrt« 12 lef opift lb Icrpdl !g>sn joh!vojdg>s!g)sn joh lb Icrpdl Ip^n .u !o^)n f !jn bhf Ijolu f Ivojdp^O 
x lOIqjyf rtVIV^sjpvt IvJDraf t Ibsf Idpot jef sf e!g>slO-!cvdO!>!9!jt Iqpt u/rbif elbt Ibolf ybn qrfi/ILB f topif elcrpdl Ip^9 x I9!qjyf rti 
qsfqbsf eljolu jtln boof sljt Id oibgvtf mlsf ssf eliplbt Icrpdl !B/!Tvctf rvf ou»lu f Ipsu phpobrhriDOtg>sn Ip^ii f Icrpdl IBIjt 
pqf sbdeljolbolpsu phpobrti&bot gpsn Ivojd313/!Ui f Iizqf Ipglu f Ipsu phpobriicbot g>sn Ijt lopdijm jde-Icvdl bebn bse!ui)ot . 
g>sn Ixi jdi Idbolf bt jmlcf Ipqf sbd elbdbli jhi Itqf f e-!ejtdsf rf Idptjof !iri)otg)sn !)EDU*!f n qrpzf eljolH^joda piphsbqi jd 
Fyqf sJHspvq!)KQFH*-!boe!u f Iijhf Ibsf Ihf of sbnh 

\1238 A Opx-ljolu f If ybn qrfilp^EDU-lu f liribotpsi Idpf ^jtijf odp^ix p.ejn f ot jpobrtEDUIp^O xlOIqjyf rhljt Ipcibjof eljo 
u f Icpnpx johlf rvbgpo!)77 
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N-1 N-1 

F(U, v)=(2/N)C(u)C( v)££ f (m,n)cos( ( 2m+l ) ux/2N )cos( (2n + l )vx/2N ) 

ro=0 n =0 



. . - (6) 



D)q*>2073 )q>1* 



D)q*>2 )q a 1* 

\1239 A Po!ii f !pu f sti boe-!u f !jn bhf Ipgu f !)n , 2*.u Igbn f !jt Igpsn f eljoiplblcrpdl Ijolu f Svojiip^N x!N(!qjyf rtilczlb 
crpdl !g>sn joh!vojU314/!Jb!ii jt !dbt f f !crpdl Igpsn f eljolu f IvojUpgJN x !N (!qjyf rWjodrmef t !u f Icrpdl !p^O x lOlqjyf rWpg 
u f !t bn f Idppsejobtf !bt !u bUpgJu f !crpdl IBIjolu f Ijn bhf !p^u f !)n , 2* li Igbn f /!l f sf -Igpslii f !t j{f !sf rbypolpgN IboelO- 
N u!0!boe!N(u!OI)f ydf qUu f Idbtf IpglN !>!N(!>!07!JUjt !opx Ibttvn f elii bUN !>!N(!>!31/!Tqf dj<jtibim!31 x!31!crpdl t 
jodrwejohlu f !crpdl !p^O xlOlqjyf rtifp^u f !t bn f Idppsejobtf !bt lii bUp^u f Icrpdl IBIbsf Iqsf qbsf eljolu f !)n , 2*.u Igbn f / 
\123: A Tvctf rvf oud-Iu f Icrpdl !p^O xlOlqjyf rtili bvyohlu f !tbn f !tj{f Ibt !u bUp^U f In .u !c^bn f !jt Iqsf qbsf eljolu f 
crpdl !p^31 x!31!qjyf rhlczlblcrpdl !g>sn joh!vojU315/!Ui f !qsf qbsbypolp^u f Icrpdl !n bzltibsUgpn !u f !t bn f Idppsejobtf 
bt !u bUpgJu f icrpdl !B-!ps!n bz!t UbsUjolpsef slgpn !u f If oelp^u f !N x !N (Icrpdl /!Opx -!u f Icrpdl !pg;0 x lOlqjyf rtilqsf qbsf e 
jolu f Ijn bhf Ipgu f |)n , 2*.u Igton f Ijt Itf otoyW mlsf ssf eliplbt Iblcrpdl !C/ 

\1241 A Ovn f sbrt$16!ef optf t Ibolpsu phpobrtebotg>sn IvojUiplpsu phpobrmlukot g>sn !ii f Iqsf qbsf e Icrpdl ICIjolu f !tbn f 
n boofsibt !u f Icrpdl !B/!Ui f Ipai phpobrtubot g>sn IvojU I313-I316M bvtf liplqf sg>sn !u f Ipsu phpobrtubot g>sn !xju !u f 
t bn f !u±>ot gpsn !n f bot/!B!ui)ot g>sn !dpf ^itijf oUf \AbrwbypolvojU317lf v\brabtf t lii f !tjn jrbsjizlpgu f !ui>otg>sn Idpf^jdjfou 
cbtf elpolii f Ipsu phpobrti&ot g>sn !dpf <£tljf oil Ipcju f Icrpdl t !B!boe!C/!Cbtf elpolu f lejsf dUdvssf oU)ED*!dpn qpof odpg 
u f Icrpdl -Iboeln bjomlii f Irpx .$f r vf odzldpn qpof oUp^brtf sobyohldvssf oU)BD*!dpn qpof oulu f It jn jrbsjizljt If wbmbtf e 
czlu f It vn !pyu f twbrvrf Ipcibjof elczln vnjqmjohlu f lejgrj sf odf !pg;u f !dpf ^djf oU Iczlblx f jhi yohldpf dGtijf oUgpsif bdi 
dpn qpof 01/ 

\1242 A Opx-!ip!3>djrjitoif !u f lef t dsjqypo-ljUjt !btt vn f elii bilii f Icrpdl Idppsejobtf Ijt In bobhf elczlu f Idppsejobtf Ipgu f 
rngJvqqf sfqjyf rlg)sn johlu f Icrpdl !)u f Iqjyf rWppsejobtf Ijt !i f sf jobgf slsf 0 ssf eliplbt !u f Icrpdl In bobhf n f oUdppsejobtf 7 
Tqf djCtibm)-!bt It i px o!jo!Qh/!27-!bt t vn johlu bUu f !n bobhf n f oUdppsejobtf Ipgu f Icrpdl ICIjt !)b-!c*-!u f If vvbrabypo 
g/odypolpglu f It jn jrbsjiz!pg;u f Icrpdl t IBIboe!C!jt Idbrdvrbtf eibt Igpnpx t ; 



N-1 N-1 

R(a,b)=Y,Y, (W(u,v)x|FA(u. v)-FB(a,b)(u,v)| ) 

u=0 v=0 



... (7) 

Jbhi f If rvbypo-!X )v-v\T!ef optf t !u f be f jhi yohldpf ^jtljf oUpg!dpn qpof oU)v-v/-!(B)v-v/!ef optf t !u f Ipsu phpobriudxrt g)sn 
dpf ^jtijf oUpgU f Icrpdl !B-!boe!QC)b-c*)v^!ef optf t !u f !psu phpobrtiribot gpsn Idpf $tijf oUp^u f Icrpdl !C!x i f olii f In bo. 
bhf n f oUdppsejobtf Ijt !)b-!c7 

\1 243 A Tjodf !u f Idpssf rbypolpdii f Itsbot g>sn Idpf £djf oil tp^betodf oUcrpdl t Ijt Irpx f sf e!jo!b!i jhi f s!g* r vf odzlbsf b- 
u f SAbrvrf k>£j f bef jhi yohldpf ^djfoUX )v-wT|t If thpbf In bnfr>!u f 5 jhi l^rvf odzbsf b/fTjodf !u f !ubotg>sn Wpf ^tijf otf 
pg!u f Irpx !$f r vf odzlbsf blpgu f Icrpdl t !x i pt f Idppsejobtf t Ibsf It qbybrmldrpt f liplf bdi Ipu f s!jt Ivtf sz!i jhi rzildpssf rbtf e- 
jolu f If r vbypo!)8*-!f wbrwbypoljt !qf sg)sn f elczlsf qrbdjohlu f It qbybrlqpt jgpolsf rbypolpgju f Icrpdl t !x ju !u f It jn jrhsjurlpg 
u f !u±>otg>sn Idpf ^jtijf otf/!Npsf pvtf s-!u f Ibctprwtf !\ftbrwf Ijt !vtf eljolu f !f rvbypo!)8*-!cvUu f Itjn jrhslf wbrwbypoldbolcf 
sf brjj f elf vtf o!x ju lii f It r vbsf !pg!u f lejtf sf odf / 

\1244 A Blcrpdl ldpouprtvojU318!n pvtf tlu f In bobhf n f oUdppsejobtf !)b-!c*!pgu f Icrpdl !C!cz!pof Iqjyf rhplqsf qbsf lb 
of x Icrpdl -Iboelsf qf bit It jn jrbsJqspdf t tjoht liplqf sg>sn IdpoupnhTqf djOrJbrmljolu f If ybn qrh!pg;0!>!9-!N !>!N(!>!31-!t jodf 
24 x!24!crpdlt!pg;9 x!9!qjyf rWdbotcf Iqsf qbsf eljolu f Icrpdl !p031 x 131 Iqjyf rt>!ii f Itjn jrbquc'jt !sf qf btf emldbrdvrbtf e 
g>s!uf Icrpdl XI 
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\1245 A X i f olu f ltdboojohlpcju f Icrpdl !C!jt !dpn qrfuf eljolu f !jn bhf Ipgu f !)n , 2* u !g£n f -!u f Idppsejobif !)b(-!cC!jo 
x i jdi !ii f If v\brvibypo|g/odypo!S)b-fc*St h jojn j{f eft tef if sn jof e/fTqf dj&bnoo-l jodf fci f 1 jn jrbsjizS)b-!c*!dbo!cf Isf hbsef e 
bt !u f If sspsidpn qpof odcf ix f f olu f Icrpdl t !B!boe!C-!u f Icrpdl !C!x i f o!S)b-!c*!ibl f t !u f In jojn vn Iwbraf !)u jt !crpdl !jt 
sf 4 ssf eliplbt !b Icrpdl ICfljt Is* hbsef e!bt !u f Icrpdl Ibrtplt qbybrmldrpt f t Uiplii f Icrpdl IB-lboellvehf e!jo!b!qpt jypolipbc i jdi 
u f Icrpdl !B!n pvtf t/!l pxf vtf s-ljolti jt Idbtf -Itjodf !u f Isf t pnmjpolpgju f !n pypolvtf dipsldpssf t qpoet lipid f IvojUpgpof Iqjyf m 
jolii f It bn f !n boof s!bt Ijolu f Idpovi oypobrtf ybn qrfvfii f !n pijpo!vtf dips/dboopUcf !ef if dif e!x jii Iblsf t prvujpolx i jdi Ijt 
rfrt t !u bolii f Icf ix f f o.qjyf rtejt ibodf / 

\1 246 A lii f sf gpsf -Ijolu f If n cpejn f oulii f In pypolwf dipsljt !ef if dvf eO|sf t vn f e!x jii !u f Isf t praypolx i jdi Ijt It i psLf s 
u bold f Icf ix f f o.qjyf rtejt ibodf /Ilfi f In f li pelp^ef if dyohlu f Ivtf dipslx jrrtcf lef t dsjcf eli f sf jobgf s* 
\1247 A Jblii f Ibcpvtf .ef t dsjcf eln f li pe-!jUjt Ibttvn f elii bUu f !n bobhf n f oiidppsejobif !pcju f Icrpdl IBIbt lii f lopif e 
crpdl Ip^ii f !n .u Igfcn f Ijt !)b1-!c1*-!boe!u f In bobhf n f oiidppsejobif !p^u f Icrpdl !C(Ipg:u f !)n , 2*.u Igbn f !x i jdi libl f t 
lif Injojn vn !\Abmf !p^S)b-!c*!jt !)b(-!c(7U>!ii f !u±>otg>sn Idpf $tijf odf vfcrabypolv ojU317-!u f Icrpdl !C(!jt Ispvhi mlsf ugfvtfe 
jolu f VojUpdqjyf nfcvdii jt Ign f bKjbf tejt ibodf |t tef if dif elpomjolu f Sqf sjqi f szlpg^i f Icrpdl CtffTqf djCdbrmlu f lubot gpsn 
dpf £tijf oUf v\brwbypo!vojU31 7!dbssjf t IpvUix pit ibhf t Ip^f vibrwbypot lejtf sf odjoldpot yu/ypo;!<2tt Uu f Isf tgf vsbrtp^ li f 
crpdl IC(bc i jdi It f f n t liplcf ft qbybrmldrpt f t irtu f olii f tef if dypolpgbln jovif lef vybypolbn pvoUgpn !u f Ipcibjof elcrpdl 
\1248 A qh/!28!jt IblC^xdi bsUti pxjohlii f Ipqf sbypo Iqspdf evsf !pcju f Itf dpoe.tibhf lef if dypo/ 
\1 249 A Jb!T51 2-!u f If wbrwbgpolg/odypolsf t vnd fpcju f Icrpdl Iqsf qbsf elpof Iqjyf riaplii f IrfigJpcju f Icrpdl !C(!boe!u f Icrpdl 
qsf qbsf elpof Iqjyf rttplu f Isjhi Uczlu f If r vbypo!)8*!bsf Idpn qbsf e/!Tqf djOtJbnn-lt jodf lii f In bobhf n f oiidppsejobif Ipg 
u f Icrpdl ICCjt !)b(-!cC-!ii f !tj{f t !p^S)bC 2-!cC!boe!S)b(.2-!c(*!bsf If vsbrvibif e/!Tjodf lii f !S)bC 2-!c(*-!S)b(.2-!c(*!bsf 
dbrdvrbif eljolii f iCfctutibhf !tjn jrbsjLzlf wbrwbypo-!u f Ipqf sbypolsf tvrti Ibsf Iqsf cf sbcnolt ipsf eOf ra/ 
\124: A Tvctf rvf oim-!jdS)bC 2-!cf!jt If vtarwbif elbt Icf johltn bnlfivtf o!jo!T512-!u f Iqspdf evsf It i jgt !ipfT513/!Npsf pvtf s 
jgJUjt If vfcrwbif elbt Icf johlopdt n bmrtu f Iqspdf evsf It i jgt !ip!T514/IJb!T513!u f Icrpdl Ipgn bobhf n f oddppsejobif !)b( 2- 
cfljt Itf Ubt Iblcrpdl !D-!boe!jo!T514!u f Icrpdl Ip^n bobhf n f oddppsejobif !)b(.2-!c(*!jt Itf Ubt !u f Icrpdl ID/IBeejypobrm-ljo 
T51 3!b!v\bsjbcrn!d!jt It f Uip!d!>!2-!boe!jo!T514!jUjt It f Uip!d!>!.2/ 

M 251 A Tvct f r vf oim-!jo!T51 5-!u f If wbrabypolg/odypolsf t vni Ip^ii f Icrpdl Iqsf qbsf elbcpwf !u f Icrpdl IC(!cz!pof Iqjyf m 
boelii f Icrpdl Iqsf qbsf elcf rpx Iczlpof Iqjyf rtczlii f If r vbypo!)8*!bsf Idpn qbsf e/!Tqf dj<jtibrm!t jodf lii f In bobhf n f ou 
dppsejobif Ipcju f Icrpdl ICCjt I)b(-!cC-!u f It j{f t !pg;S)b(-!c(!, 2*!boe!S)b(-!c(!.2*!bsf If wbrabif e/ffjodf !u f It jn jrbsjizlf vJDrwbypo 
g/odypot Ibsf Ibrtpldbrdvrbif eljolii f !&tutibhf It jn jrhsjizlf v\brwbypo-!u f Ipqf sbypolsf t vnllbsf Iqsf cf sbcmlt ipsf eO f ra/ 
\1252 A JbIT515-!jg;S)b(-!c(!, 2*!jt !f wbrwbif elbt Icf johlt n bmrtu f Iqspdf evsf It i jgt !iprT516-!boe!jgJUjt If vtorubif elbt Icf joh 
opUtn brrtu f Iqspdf evsf It i jgl Iip!T517/!Jo!T516!ii f Icrpdl Ipgln bobhf n f oddppsejobif !)b(-!c(l, 2*ljt Itf Ubt Iblcrpdl !E- 
boe!jo»T517!u f Icrpdl !pg;n bobhf n f oddppsejobif !)b(-!c(L2*!jt It f Ubt !u f Icrpdl IE/!Beejypobrm-!jo!T516!b!vJDsjbcifi!e!jt 
t f Uip!e!>!2-!boe!jo!T517!jUjt It f dip!e!>!.2/ 

\1253 A Tvctf r vf ouBljo!T518-!u f It j{f Isf rbypolpglu sf f Iizqf t !pg:W)njif t !pg;b!Lfibotvtf stf IBDIcbtjdlx b\Af Idpn qpof ou 
<%)2-!1*!jo!u f Ipsu phpobrtebot g>sn Idpf ^tljf odp^u f Icrpdl IBIboehfbotvtf Stf IBDIcbtjdlx bvt Idpn qpof oU !(%02-!1 
)2-!1*Ijo!u f Ipsu phpobrtubotgpsn Idpf ^tijf oU Ipcjii f Icrpdl IC(!boe!u f Icrpdl IDIjt If >Abrwbif e/!Tqf djOdbrm-ljUjt Ik/ehf e 
x i f u f sIpslopUu f NAbrvrf IpdC%)2-!1 *!f yjt U Icf uc f f o!u f hAbrerf t ^(^02-11 *boe!<%>)2-!1 f Sftbrwf If yjt U -!u f Iqspdf evsf 
hpf t !ip!T519-!bbe!j3opi*!u f Iqspdf evsf Ihpf t !ipIT51 : /!Jb!T519-!b!\Absjbcrfi!y!jt Idbrdvrbif eljolu f Igpnpx johlf r vbypo/ 

y > |Gfe)2-r. Gb()2- 1*-<}Gb)2-1*.Gb()2-r~ )9* 

N psf pvtf &!jo!T51 : -!u f Iwbsjbcrfilyljt It f Uip!y!>l1/ 

\1254 A Tjn jrbsr»-!jo!T521-!u f !tj{f Isf rbypolp^u sf f Iizqf t IpgNfcrvrf t !pg!b!vrf sydbrtBDlcbt jdlx bwf Idpn qpof oU(%)1-!2* 
jolu f Ipsu phpobrtubot gpsn Idpf ^3tijf oUpgiu f Icrpdl IBIboelubot v*f st f IBDIcbtjdlx b\Af Idpn qpof oil IC^01-!2*-!GE)1-!2*!jo 
ii f Ipsu phpobrtisbot gpsn Idpf cftjf oU Ipg!iJ f Icrpdl !C(!boe!u f Icrpdl IE Ijt If wbrabif e/ITqf djCabrm-IjUjt Ilvehf e!x i f li f sips 
opUu f hAbrvrf Ipg:GB)1-!2*If yjt U Icf ix f f o!u f Ivsbraf t IpdC^01-!2*!boe 10^)1 -!2*/!^ii f Iwbrvrf If yjt it -!u f Iqspdf evsf Ihpf t lip 
T522-!boe!jg:opu!ij f Iqspdf evsf Ihpf t lip IT523/IJb!T522-Ib!wbsibcrfi!z Ijt Idbrdvrbif eljolu f Igpnpx johlf r vbypo/ 

z>|G^)1-2*.Gb()1-2*^Gfe)1-2*.Gt()1-2^ ): * 

Npsf pv/&!jo!T523-!u f IvOasjbcrfilzljt !tf Uip!z!>!1/ 

\1 255 A Jb!T524-!u f In pypo!\Af dipsliplii f Icrpdl !)sf ^ ssf eliplbt !u f Icrpdl !C*T!x i jdi Ijt Ih/ehf eliplcf Isf bmoln pvrf el^pn 
u f Icrpdl IBIjt It f Ucbt f elpolu f Idbrdvrbif ely-lzlczlii f If r vbypot !)9*-I): *!bt Igpnpx t -!u f sf czlf oejohlii f Iqspdf evsf / 

BC#)ii f n pypo dips* > )b(, dYy.bP- c(, eYz.cP* )21* 
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Tqf djOtibrnMu f !n pypolvyf dips!ip!ii f Icrpdl !C<!gpn lu f Icrpdl !B!jt !bt Igpnpx t ; 

BC(>)b(.bP-c(.cP* )22* 

Uif sfg>sf-!dsnt!d x!y-!e xlzlp^u f If rvbgpo!)21*!bsf \vf dipsldpn qpof od tx i ptf Isf t prvigpot !bsf !i jhi f slu bold f 
cf ix f f o.qjyf rtejt ibodf / 

\1256 A U f Iqspdf 1 1 joh!pgii f Ibcpvtf ICpx di bsdx jrrtcf !ef t dsjcf e!jo!n psf !ef ibjrtx jii !sf £ sf odf Iipiqht /!29!ip!34/ 
\1257 A qh/!29!jt Iblejbhsbn !t i px johlu f Idpssf rbgpolpgu f Icrpdl t !B!boe!C(f!Bt !ef t dsjcf elbcpvtf -lu f !n bobhf nf ou 
dppsejobd !p^u f !crpdl !B!jt !)b1-!c1*-Iboe!u f !n bobhf n f oddppsejobd Ipgju f Icrpdl !C(!jt !)b(-!c(7!Opx-!u f Iwf dips!ip!ii f 
crpdl !C0gpn !uf Icrpdl !B!jt Ispvhi mldbrik/rbd elczlu f !& ut ibhf !tjn jrbqizlf vtorwbypo/ 

\1 258 A qht /!2: B-!2: Clbsf lejbhsbn t !t i px johlu f Idpssf rbgpo!pg;u f Icrpdl !C(!boe!u f Icrpdl t !qsf qbsf e!jo!ii f !qf sjqi f sz 
pg;u f Icrpdl !C?iqh/!2: Bit i px t Id f !qf sjqi f sbrtcrpdl t Ijolblisbot vf st f lejsf dgpo-!d bdjt -lix plizqf t Ip^crpdl t !g)sn f elcz 
t i jgjohln bobhf n f oddppsejobd tezlpof Iqjyf rtfi bdi luphi f IrhgJboelu f Isjhi ildf od sjohlpolii f Icrpdl !C(!x i pt f In bobhf n f ou 
dppsejobif !jt !)b(-!c(7!Jb!qh/!2: B-!u f Icrpdl t !t rjtai ualef wjbd Ijolbhtf sgdbrtejsf dgpo-lcvdu jt Isf qsf t f oil lii f Idpssf rbgpolpg 
u f Icrpdl t !ip!*djij*if lii f Ivoef st iboejoh-lboelu f Icrpdl t leplopdbdu/braolef wjbif Ijolii f \vf sgdbrtejsf dypo/kbiqht/!2: B- 
2: Olii f Iqjyf rfrilti px olczlt rtaouoh!rja>f t Ijoejdbd lii f Iqjyf rtilpgii f In bobhf n f oiidppsejobtf t/!Bt lef t dsjcf elbcpvtf -If ju fs 
pof !pg;ii f t f Icrpdl t Ijt It f Ubt Id f Icrpdl ID/ 

\1259 A Tjn jrta3»-!qh/!2: Clt i px t lii f !qf sjqi f sbrterpdl t Ijolu f Ivtf sgdbrtejsf dgpo-!u biljt -lix plizqf t Ip^crpdi t Igpsn f elcz 
vf sgdbrmlt i jgjohlu f In bobhf n f oddppsejobif Iczlf bdi Iqjyf rtof oif sjohlpolu f Icrpdl !C(!x i pt f In bobhf n f oddppsejobd 
jt !)b(-!c(7!Jt>!qh/!2: C-lii f Icrpdl t It rjhi uulef vjbtf Ijolii f lisbot vf st f lejsf dgpo-lcvdu jt Isf qsf t f od lii f Idpssf rbgpolpglu f 
crpdl t kpQ>djrjifcd Id f h/oef st iboejoh-Iboelu f Icrpdl t leplopdbdu/braolef vybd Ijolii f lisbot vf stf lejsf dgpo/fTjn jrbsmlf ju f s 
pof Ipdu f tf Icrpdl t Ijt It f Ubt lu f Icrpdl !E/!Bt lef t dsjcf elbcpvsf -Id f Itf igohlpgu f Icrpdl IDIpslEljt Iqf sysn f elczllvehjoh 
xi f li f slu f Icrpdl !i bt Ibli jhi Itjn jrbsjizljolpsu phpobrhsbot gpsn Idpf £ijf odiplu f Icrpdl IB/ 

\125: A qht/!31-!32-!33lt i px lii f Iqjyf rtebrwf t Ipglu f Icrpdl t !B-!C(-!D!jo!d f Ibdu/brtebu/sbrtfrn bhf -IboelEDUIisbotgpsn 
dpf ^jfcljf od Idbrdvrbtf elczlu f If rvbgpo!)77 

\1261 A Jbiqh/!31!ovn f sbr1812lef opif tlu f !jn bhf lebiblp^u f Icrpdl IBIbt lu f lopif elcrpdl Ijolu f In .u !g£n f /IUi f Icrpdl 
tj{f Ijt lopxltf dip!9 x!9!qjyf rtVIOvn f sbrt813!ef opdt lEDUIisbot gpsn Idpf $tijf od Ipgju f Icrpdl !B/!Ui f Icrpdl !C(!jo!u f 
)n , 2*.u Igbnf Ijt Isf isjf vf elcbtf elpolu f lisbot gpsn Idpf^djf od 1813/ 

\1262 A Jbiqh/!32!ovn f sbri822lef opd tlu f Iqjyf rtwbrwf t Mu f Icrpdl !C(Ix» jdi Ijt If vtorabtf elipli bvf Ibli jhi f tdtjn jrbsjiz 
bt Iblsf t vrdpg;sf isjf vbrflOvn f sbrt823Ief opd t lEDUIisbot gpsn Idpf £ijf od Ipgiu f Icrpdl !C(!g>s!vt f Ijolii f Isf isjf vtorflBt 
bqqbsf odgpn 1813-1823-Iii f It jn jrbsjizljt Igpvoeluplcf li jhi / 

\1263 A Jbiqh/!33-!ovn f sbrt832!ef opdt lu f Icrpdl IDIxju lu f In bobhf n f oddppsejobif Ipgiu f Icrpdl !C(In pv\f eliplu f 
qhi Uczlpof Iqjyf rflUi jt Ijt If vfcrvibtf elbt Icfjohli jhi f sljoltjn jrbsjurlu bolu f Icrpdl Ixiptf In bobhf n f oddppsejobif li bt 
n pwf eliplii f IrfigJczlpof Iqjyf niboelt f rfxlrf e/!Ovn f sbri833!joejdbd t lu f lEDUIubot gpsn Idpf ^iljf od !pg;u f Icrpdl !D/!Ui f 
tjn jrbsjizlcf ixf f old f Icrpdl !D!)833*!boe!u f Icrpdl IB!)813*!jt lobu/sbmilrpx f slu bold f It jn jrbsjizlcf ix f f old f Icrpdl !C( 
)823*!boe!u f Icrpdl !B!)81 3*I)f sspsljt Irbshf 7 

\1264 A I f sf -lipltzou f tj{f lu f Icrpdl IBIjold f Itqbdf Icf ixf f old f Iqjyf rti!pg;u f Icrpdl !C(!boe!u f Icrpdl IDIef wjbgohlcz 
pof Iqjyf rrtu f Ibssbohf n f odqpt jgpoli bt lip Icf lef d sn jof elx ju jold f Icf ix f f o.qjyf rtejt ibodf /!U f o-!bt !ef t dqcf eljolu f 
Opx !pg;qh/!28-Iu f lisbot vf st f IBDIcbt jdlx bvf Idpn qpof od Ipgjd f lEDUIisbot g^sn Idpf £ijf od 181 3-!823-!833!bsf lopif e/ 
Opx-!t jodf lu f liebot vf stf IBDIcbt jdlx bvf Idpn qpof od Ibsf !»7/48#jo!813-!#l6/61#jo!823-!boeI«2/57#jo!833-Iu f 
qpt jgpo|t If t gn bd etezln vu/brmWpn qbsjohlu f Upn qpof od /ffqf dj<jtibn»Su]t iqsf t vn f ey buii f Icbt jdbc bvtf Upn qpof ou 
ijtDf bsmlt i jgl Ijolqspqpsgpoliplu f It qbgbrtejt ibodf / 

\1 265 A I f sf -Iczlbqqrqoh Ibdu/brlwbnnf t lipid f If r vbgpo!)9*-Iu f lisbot vf St f lejt ibodf Igpn lu f Icrpdl !C(!jt Idbrdvrbd elbt 
gpnpxt; 

y > )47/48. 46/61 *Q52/57. 46/61 * A 1/26 

Tqf djOrJbrm-Ijdjt llvehf elu bdu f In bobhf n f oddppsejobd Ipg]u f Icrpdl IC#jt Iqpt jgpof elbdd f Isjhi dpg;u f In bobhf n f ou 
dppsejobd !pg)u f Icrpdl !C(!cz! 1/26 Iqjyf ch 

\1 266 A Bt lef t dsicf eljolu f ICpx !pg;qh/!28-!x i f old f lubot vf st f Icbt jdlx bwf Idpn qpof od !pg;d f Icrpdl t IC(-!B-!D!ep!opu 
n popipopvt mljodsf bt f Ipslef dsf bt f -Ijdjt Ih/ehf eld bdu f Idppsejobd Ijt Ijolu f It bn f Iqpt jgpolbt Id bdp^u f Idppsejobd 
p^u f Icrpdl ICOJolu f lisbot vf st f lejsf dgpo/ 

\1267 A Tjn jrb3»!gps!u f \vf sgdbrtejsf dypo-!u f \vf sgdbrtBjt d>odf Izlg^pn Id f Icrpdl !C(!jt Idbrdvrbdelbttvn johlu bdu f 
bssbohf n f odjt Irjof bsliplii f Idi bohf !sbgp!pg;u f \vf sgdbrtcbt jdlx bvf Idpn qpof od 

\1268 A qh/!34!ti px t Ibolf ybn qrfilp^qpt jgpobrtaf rtagpolp^y-lzlcspn lu f In bobhf n f oddppsejobd !pg!u f Icrpdl !C(-!boe . 
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y-!z!bsf Icpii be ju jolii f !ejt ibodf Ipcjpof !qjyf rftbki f If ybn qrfi!pg;qh/!34-!u f Icrpdl !jt !qpt jgpof e!buu f Isjhi Uptjboelcf rpx 
ii f Icrpdl IC^ICrbdl Mjsdrftln bsl t Ooejdbtf !u f Iqjyf rtajpt jypot Ipcjii f On , 2*.u !gbn f /IX i f o!u f tobrvrf t Ipgy-Izlbsf Idbrdvrbtf e 
czlu f Ibcpvtf .ef tdsjcf e!Cpx-!ii f Iqptjypolpgbldsptt In bsl !n pwf elgpn !u f !qptjypo!pd)b(-!cC!cz!y!jo!ii f lubotwf stf 
ejsf dypolboelczlzljolu* f Iwf sydbrtejsf dypoldpsef t qpoet lipid f !qpt jypolpojii f !n bobhf n f oildppsejobtf gob< i jdi !ii f Icrpdl 
B!jt !t zoiiftj{fe/ 

\1269 A Ui f !n pypolwf dipsJiplu f Icrpdl !C«bt lu f !sf brim pv\f n f oUqpt jypolgpn lu f Icrpdl IBIjtlbtlti px o Ijolii f If rvbypo 
)217 

\126: A Lfi f tef if dypolpgu f In pypotof dipsS bwjohlu f Isf t praypobc ju jolii f lef ucf f o.qjyf rtejttbodf Ii bt lef f o tef tdsjcf e 
bepvtf -Iboelczlsf qf byohlu f lef if dypolpglu f Ibcpvtf .ef tdsjcf eln pypolvtf dipsJgpsJf bdi Ipgu f Idpoyovpvt Igbn f t-!ii f 
ovn cf sipg^bn f t Uplcf Itzoii f tj{f eljt Ijodsf btf e-!t plii bUbli jhi f s!sf t prwypolt ynrljri bhf Idbolcf Iqsf qbsf e/!Jb!ii jt Idbtf - 
x i f olopltzoii f tjt Ijogpsn bypoljt Iqptjypof eljolblef tjsf eljoif sqprtoypolqpjoulii f Iqjyf rtwbreif t Ipcjii f Icrpdl t !B!boe!C(!dbo 
cf Ivt f elipljoif sqprbtf Iboelpcibjolii f Iqjyf rtubrvrf Ipgii f Ijoif sqprbypoIqpjoi/ILR jt Ijoif sqprbypoln bzlcf Iqf sg>sn f elvt joh 
u f In f u pet It i px oljoiqht /!2!ip!4/ 

\1 271 A N psf pvtf &5o!u f !g>vsu If n cpejn f oulu f It f ujoh^u f fcfpd' * IDboeE §t Iqf sgpsn f elczlu f ft jn jrtasjizlf vtorwbypo- 
cvdii jt Ijt lopUrjm jif e-lboelu f It f ujohlpgii f Icrpdl t IDIboelEIn bzlcf Iqf sg>sn f e!t johmlczldpn qbsjohlu f lisbot g>sn 
dpf £]jf oa/ 

\1272 A qh/Q5 jt Iblcrpdl tejbhsbn ft i px johlbK^i If n cpejn f odpg^i f Iqsf t f oiljovtf oypo/Ublu f If n cpejn f oulu f Wpoif ou 
peju f In pypolwf dipsipqf sbypo!vojU213lpyqh/I25!jt lejgtf sf odgpn lii bUpdQh/126-lcvUu f If oysf Icrpdl IdpoChvsbypoljt 
u f It bn f Ibt lu bdpgqh/125/ 

\1 273 A Jbiqh/!35-y f ft bn f ft f dypot Ibt !u pt f !pgqh/26bsf tef opif ebcjulufftbnflsftfsfodflovnf sbrti!g>s!ef t dsjqypo/ 
\1274 A Jbluf Itbnf In boof slbt ljoiqh/126-lii f Icrpdl Igpsn joh !vojd3 12 Igpsn t lu f Ijn bhf Ijogpsn bgpolpdu f In .ii Igbn f 
joiplblcipdl Ijolii f IvojUpgO x lOlqjyf rtVIUi f Icrpdl Igpsn joh !vojU3 14 Igpsn t lii f Ijn bhf Ijogpsn bypolp^u f !)n , 2*.u Igbn f 
joiplblcrpdl Ijolii f IvojUp^N x!N(!qjyf rtvlboelu f Icrpdl !g>sn joh!vojU315!g>sn t Iblcrpdl Ipgju f IO xlOlqjyf rtvojUx ju jolii f 
crpdl Ipdu f IN x !N (Iqjyf rtvoji/IJblii jt Idbt f -lu f Isf rbypolp^O-IN -IN fljt lii f It bn f Ibt lii bUjoiqh/126/ 
\1275 A Jbiqh/!26-!u f Icrpd! It jn jrbsjizljt If wbrabtf elczldpn qbsjohlu f Ipsu phpobrtisbot gpsn Idpf $tijf oil Ip^u f IO xlO 
qjyf rtarpdl t Ipgii f In .ii lepbn f Iboelii f !)n , 2*.ii Igbn f /II pxf vtf s-lxi f olii f Ipsu phpobrtisbot gpsn Idpf ^jtijf oil Ibsf Idpn . 
qbsf e-lbolpsu phpobrtisbot gpsn Iqspdf ttjohljt lof df ttbszljolf bdi Icrpdl -!x i jdi Isf rvjsf t Iqspdf ttjohln vdi lynf/ 
\1276 A IfcltprW lu f Iqspcrfin -lii f iC^i If n cpejn foUjt Idi bsbdif sj{f e Ijolii bdu f Isf isjf vtortjolsf brtt qbdf Iboelii f Idpn . 
qbsjtpolpdii f Ipsu phpobrtiEbotgpsn Idpf ^jfcljf oil Ibsf In jyf emlvtf e/ITqf djCdbrm-lii f If v\brubypo!jt Iqf sgpsn f elczlu f 
pqf sbypolp^u f Iqjyf rtabrwf t Ijolii f Isf brtt qbdf Ivoyrtii f Icrpdl ICOjt lef if sn jof e-!boe!b!n jovif lef wjbypolbn pvoUx jii jo 
ii f lef ix f f o.qjyf rtejt ibodf Ijt If t yn btf elebt f elpolii f Ipsu phpobrtisbot g>sn Idpf ^jdjf oil / 

\1277 A Jbiqh/!35-!b!ejgr/ sf odf If vbrabypo!vojd322!qf sg)sn t lii f Igpnpx johlpqf sbypo-lbt t vn johlii bilii f In bobhf n f ou 
dppsejobif Ip^u f Icrpdl !C!jt !)b-!c*/ 

N-l N-l 

R(a, b)=YH2 I IB(a,b)tm.n)-IA(m,n)\ 

tn=0 n =0 



. . . (12) 



Jblii f If rvbypo-Ufc)b-c*)n -o*!ef opif t lb Iqjyf rtt\brvrf Ijolii f Icrpdl !C-Iboe!^)n -o*!ef opif t Iblqjyf rltybrvrf Ijolii f Icrpdl IB/ 
\1278 A Jblu f Itbn f In boof sibt lu f Icrpdl !dpoLEprtvojU318Ipdqh/I26-!b!crpdl !dpouprtvojU323!sf qf bii Ibltf sjf t Ipg 
pqf sbypot Idpn qsjt johltdboojohlii f Ijot jef Ipoju f IN x IN (Iqjyf rterpdl Ijolii f IvojUpdpof Iqjyf niqsf qbsjohlblof x Icrpdl Iboe 
f vbrwbgohlblejgrjsf odf /ITvctf r vf oim-lx i f o!u f It dboojohljt Idpn qrfuf e-!U f Icrpdl ICIjoIx i jdi !u f Iwtorwf !pojS)b-!c*!jt 
n jojn j{f eljt lef if sn jof elbt lu f Icrpdl \C(/ 

\1279 A LR f In f ii pelp^ef if dyohlii f In pypolvtf dipsijolu f Isf brttqbdf Ijt Itjn jrbsluDlii f lif n qrbtf In budi johlvtf eljolii f 
&t Uiplii jself n cpejn f oil -Iboelii f lef ibjrfielef t dsjqypolii f sf pgijt Ipn jui e/ 

\127: A X i f olii f lef if sn jobypolp^u f Icrpdl !C(!jt Idpn qrfiif elpolii f Isf brtt qbdf -lu f In jovrf lef wjbypolbn pvodbspvoe 
ii f Icrpdl !C(!jt Ijolu/solf tyn bif e/!Ui f Ipsu phpobrtisbot gpsn !vojU313!jt In f bot !g)slbqqrzioh!ii f Ipsu phpobrtisbot g>sn Ipg 
ii f Icrpdl !B/!Tjn jrhsno-lii f Ipsu phpobrtisbot g)sn Ivojd316!jt In f bot !g)s!bqqrajoh!u f Ipsu phpobrtisbot gpsn Ipgii f Icrpdl t 
xijdi Ii psj{poibru)!boe!vYf sydbnulef v^bif Iczlpof Iqjyf rtaspn lii f In bobhf n f oddppsejobtf t Ip^ii f Icrpdl t !C(!boe!C/!Jb!b 
u*otg)sn Idpf <£tijf odf \AbrwbypoIvojU324-lii f In pypolvtf dipsix ju jolii f Icf uc f f o.qjyf rtejt ibodf Ijt Idbrdvrbif elcbtf elpo 
u f Iisbot gpsn Idpf ^rJjf od !p^u f Icrpdl t Ibddpsejohliplii f !Cpx di bsJp^qh/!28/ 

\1 281 A Bt lef t dsjcf elbepvtf -Ijolii f If n cpejn f oulix pit UDhf t Ip# t yn bypolp^blof df 1 1 bszln pypotof dipsldpn qsjt f 
b\C& Ut 0>hf Ip^ef if dypolczlu f Isf brtt qbdf -Iboelblt f dpoelt ibhf Ipgjef if dypolczlu f Ipsu phpobrtisbot gpsn Idpf $Hjf ou 
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tp!u bilii f Itqf f elpcju f Iqspdf 1 1 johlp^u f Igpvai !f n cpejn f oUdbo lef Ijodsf btf e/ 

\1282 A Gpslii f Ipqf sbypolpcjii f !n pypolvtf dips" vt joh lii f Ibcpwf .ef tdsjcf elpai phpobrtubot gpsn -lu f Iqsf qbsbypolpg 
u f !i jhi .sf t prwypolt grrijn bhf Igpn !ii f !rpx .sf t prwypoln pypoljn bhf !i bt !cf f o!ef t dsjcf eljolu f Igpvai !boe!<!&i !f n cpe. 
jn f oil -IcvUu jt lif di ojr vf Idbolobivsbnnlcf !vt f e!jo!U f !n pypoldpn qf ot bijpo/ 

\1 283 A N psf pv/ s-!U f !f ybn qrfilpcjdbrdvrbypo Ipcju f If t yn btf e!cf ix f f o.qjyf rtejt ibodf !y-!z!pom!x ju lu f Isbyplpcju f 
cbt jd!x bvtf !dpn qpof od !i bt !cf f o!ef t dsjcf e-lcvUii jt !jt lopUrjm jif e/!JUjt lobu/sbrhpllvehf lu f !ejt ibodf !jo!b!dpn qpt jif 
n boof sVtjohlpu f sIBDIdpn qpof oii-!boe!ED!dpn qpof oil !dbo!brtp!cf !vtf e/ 

\1 284 A G/su f 31 psf -Ijolu f !g>vai IboelQji !f n cpejn f oil -lu f Idpoyovpvt !jn bhf t Ipcju f !n .u !g£m f !boe!ii f !)n , 2*.u 
gbn f !i bvi !cf f o!ef t dsjcf e-!cvuu f !n pypolvtf dips!dbo!t jn jrbszilcf !ef if dif elsf hbserfrt t Ipcjdpoyovpvt ipstejt dpoyovpvt 
jn bhf t/!Tqf djfldbrin-lu f !n pypolvtf dipslcf ix f f olu f In .u Igbn f Iboelu f !)n , o*.ii Igbn f !)o u!2*!dbo!obu/sbrxxj!cf Itzo. 
u f tj{f elvtjohluf lif di ojrvf Ipcju f Icpvai !ps<!&i If n cpejn foU 

\1 285 A Bt !ef t dsjcf elbcpvi -Ijolu f Igpvai IboelQp !f n cpejn f oil -Iczldpn qbsjohlu f Ipai phpobriisbot cpsn !dpf c£ijf oil 
cf ix f f old f IpcK dUcrpdl t Ipcju f Igbn f t -lu f Isf t prvujpolpcju f !n pypolvtf dipslbn pvoUpcju f Idpoyovpvt Igbn f t !dbo!cf 
t f Uiplcf lObf su bolpof !qjyf rtvojiilCzlt zou f t j{ johlblqn^ijizlpcjgbn ft Ixju !u f !sf t prwypoKjbf su bolpof Iqjyf nrti jhi . 
a 5 1 prmypoljogpsn bypoldbolcf !qsf qbsf e/ 

\1 286 A N psf pvtf s-lczldpn cjojohlu f !n bidi johlqspdf 1 1 johlpolu f !sf brtt qbdf -lu f !f oi bodf n f oUpcjqspdf 1 1 johlt qf f e 
jt Iboydjqbif e-!boe!ii f Iqspdf 1 1 joh!dbo!cf If yf dvif elbUbli jhi !t qf f e/ 

\1287 A qh/!36!jt!b!crpdl lejbhsbn !ti pxjohlu f !jn bhf Iqspdf tt johlbqqbsbu/t Ibddpsejohliplblt jyu !f n cpejn foulu f 
dpotyivyohlf rftn f oil It jn jrbsiiplii ptf Ipcju f !g>vai !f n cpejn f odt i px o!joiqh/!25!bsf lef opif elczlu f It bn f lovn f sbrt> 
boelii f !ef t dsjqypolu f sf pcjjt !pn juf e/ 

\1288 A Jblu f It jyu !f n cpejn f oulu f sf !jt Iqspwjef e!b!ebib Iqspdf tt joh!vojU235!x i jdi Iqspdf ttft lu f Iqjyf rtvbrwf lip 
bebquu f Ijn bhf jogpsn bypolpcju f In .u Igbn f bcf rrtplii f Ijn bhf Sogpsn bypolpcju f !)n , 2*.ii Igbn f /llfi jt lebiblqspdf tt joh 
vojU235!g>sn t Ibfrtoshf Idi bsbdif sjt ydlpcju f It jyu If n cpejn f 01/ 

\1289 A U f Ipqf sbypolpcju f lebiblqspdf tt joh !vojU235!vtjoh!u f In pypolwf dipslx i jdi Ii bt Iblsf t praypolrfitt !ii bolii f 
qjyf rioyudi Ipviqvuf elczlii f In pypolvtf dipslpqf sbypolvojU226!x jrricf lef tdsjcf e!i f sf jobgf sijolef Lbjrfi 
\128: A qh/!37ljt Iblcipdl lejbhsbn !t i pxjohlu f lef dbjrheldpot yu/ypolpcju f lebiblqspdf tt joh I vojU235/ 
\1291 A Jbiqh/137-lbldppsejobif In bobhf n f oUvojU2212!n bobhf t lu f Iqptjypo Ipcjii f !)n , 2*.u Igbn f liplx i jdi !u f Icrpdl 
pcjii f In .u Igfon f Ijtlipln p\Af Ijolbddpsebodf Ixjii !u f I wfdipsldbrdvrbif elczlii f In pypolvtf dipslpqf sbypo!vojd226/IUi f 
dppsejobif In bobhf n f oUvojU2212!pviqvit !u f Ibeesf tt Ijolx i jdi !ii f If vJarabypolg/odypolpcJu f If r vbypo!)8*!jt lii f In jo. 
jn vn /IBolO x lOlcrpdl !g>sn joh!vojU2213!gpsn t lu f Ijn bhf Ipcju f In .u lo^n f Ijolu f IvojdpcjO x lOlqjyf rtVIBolpai phpobm 
LBbotg>sn JvojU2214!pai phpobnailusbot cpsn t lu f Icrpdl f eljn bhf gogpsn bypo/!X i f olf bdi VojUi pret !u f Ipai phpobriosbot . 
g>sn Ijocpsn bypolpcjii f Icrpdl !)tvcK dUcrpdl *!vtf eljolu f Iqsf \Ajpvt .t ibhf In pypo I vi dipslpqf sbypo I vojU226-lu f lebib 
qspdf 1 1 joh!vojU235!epf t lopUof f eliplqf sg>sn lu f Iqspdf 1 1 joh/ 

\1292 A Tjn jrbsa-lbolO x lOlcrpdl icpsn joh!vojU2215-!boe!bo!pai phpobrhri)otg)sn !vojU2216!f yf dvif t lii f Igpsn johlpg 
u f Icrpdl Ipcjii f IO xlOlqjyf rtvojdp^u f !)n , 2*.u \&>n f -Iboelii f Ipai phpobrtabotgpsn Iqspdf tt johlcbtf elpolii f Ibeesf tt 
sf df jv\f elgpn lu f Idppsejobif In bobhf n fodvojU2212/!X i f olf bdi IvojUi prat lii f Icrpdl Ii bwjohlu f In jojn vn Ifvfcmbypo 
g/odypo-lboelu f Iqf sjqi f sbrlpai phpobrWbot spsn Sogpsn bypolbn pohlii f Icrpdl t DpcK dUcrpdl t *!qsf qbsf etooelf \ftbrwbif e 
jolu f IqsfWPvt.tibhf In pypo !wf dipslpqf sbgpo!vojU226-!u f lebiblqspdf tt joh!vojd235Iepf t lopUof f eliplqf apsn lu f 
qspdf tt joh/ 

\1293 A Tvctf rvf oiiB-lbolpai phpobrhsbot g>sn Idpf c^tijf odgosn joh!vojU2217!g>sn t Iblof x luEbotgpsn Idpf cfdjf oUcjBpn 
ii f Ipai phpobrlabot cpsn Idpf c^ljf oil Ipcjii f It vcff dUcrpdl Ipcju f In .11 Igfcn f IboelblqrasbijazlpcjpcW dUcrpdl t Ipcjii f !)n , 2*. 
ii Ig^bn f /ILfi jt Ipai phpobrtwbot g>sn Idpf c^iJjf oUgpsn johlvojU2217!jt Ipof Ipcju f Idi bsbdif sjt ydt Ipcju f It jyu If n cpejn foU 
\1 294 A Boljovtf st f Ipai phpobrtosbot gpsn VojU221 8ljo\Af st f m!u±>ot gpsn t lu f lof x ralqsf qbsf elufcot opsn Idpf c^ljf oulboe 
dpovtf at lii f Idpf cjjtijf oUiplu f Iqjyf rtabrwf Ipcju f Isf brtt qbdf / 

\1 295 A Ui f Ibcpv/ Ijt Iblt f sjf t IpcjCpx t Ipcjii f lebiblqspdf 1 1 johlpcju f It vclf dUcrpdl / 

\1296 A qh/!38itb!Cpxdi bait i px joh b Kit Uf n cpejn f oupcjpqf sbypo Iqspdf evsf fccjii f \psi phpobrta*otg)sn Idpf cftijf ou 
gpsn joh!vojU2217/ 

\1297 A Opx-!u f ItvcKdUqjyf rtcrpdl Ipcju fin .u Ic^n f Ijt Itf Uiplcrpdl !B-!ii f Icrpdl Ii bv^ohlu f In jojn vn If v\brmbypo 
gyodypolpcju f !)n , 2*.ii Igbn f Ijt Itf Uiplcrpdl ICflboelii f Icrpdl ix i ptf If vbrwbypolgyodypoljt If vbrwbtf elbt lef johlt n brm 
jt It f Uiplcrpdl !DlpvUpg;ix plcrpdl t !g>sn f elczlt i jgjohlczlpof Iqjyf npolii f Ii psj{ poibrtejsf dypoliplu f IrfigJpslu f Isjhi Uvt joh 
ii f Icrpdl ICflbtlblsfcJsf odf/ITjn jrbsna-lu f Icrpdl Ix i ptf If v\brnbypo!gyodypo!jt If vybrwbif elbt lef johlt n bnrtjt Itf Uiplcrpdl 
ElpvUpcjix plcrpdl t !g)sn f elczlt i jgjohlczlpof Iqjyf rlvqx bselpslepx ox bseljolu f Ivtf sydbrtejsf dypolvt johlu f Icrpdl !C(!bt 
u f Isf gTsfodf/INpsf pvtf &IU f Icrpdl Ixi jdi Ii bt I y Idppsejobif Ipcjpsj hjo Ipcju f Icrpdl !D-!boe!z!dppsejobif Ipcjpsjhjo Ipcju f 
crpdl lEIbt Ijillpsjhjoljt Itf Uiplcrpdl !F/!Ui f Icrpdl IF lef vjbU t Ic^pn lu f Icrpdl IC<!f bdi Iczlpof Iqjyf rtfolcpu Ii psj{ poibrlboe 
vtf sydbrtejsf dypot / 

\1 298 A N psf pvf slu f fcai phpobrttbot gpsn Sdpf cjiljf oil *>g>i f Icrpdl t bsf It f UipK^-K^C-IC^-IGE-IGF-boelu f «pn qpof oil 
peju f lubot gjsn Idpf c£jjf odbsf Isf qsf t f otf eljolu f Igpsn Ipcjix p.ejn f ot jpobrtbssbohf n f oUjolpsef slgpn Iwf ajdbniu f o 
i psj{ poibrfbssbohf n f oUIGpsIf ybn qrfvlGfeVne^joejdbif t lu f Ipai phpobrtubot gpsn Idpf cfdjf oUpcjblu jseldpn qpof oUjo 
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u f 'v\f ajdbrt)z.byjt *!ejsf dgpolpgii f !crpdl IBlboelblC&i !dpn qpof oiijolii f !i psj{ poibrt)y.byjt *!ejsf dgpo-lboeljt !u f !t bn f 
bt !(%)6-!4*!sf qsf t f oif eljolii f Idppsejobif !g>sn /!N psf pvtf &!u f !pai phpobrtubot gpsn !x jntef !ef t dsjcf e!jo!ii f !f ybn qrh 
p^EDU!p^9 x!9!qjyf rtV 

\1299 A Jb'qh/'38-T2312-!T2313!joejdbif lii f !jojgb«bgpo!p^sjbcrfit-!jo!x i jdi lii f !>Abqbcrfi!j!pdvrfaidbrtejrfdgpo!boe 
u f IvAbgbCfhlKpgli pg{ poibrtejsf dijpolbsf Ijojgbflf e!ip!#1#!Tvctf rvf ouzHjdjt Ik/ehf e!jo!T2314!x i f u f slpsJopUii f tabmf 
pg>bSjbcm!j!psMjt Irfitt lii bolgpvsfl^ZFT-lii f !g>npx johlpqf sbgpoljt !qf sgpsn f e!jo!T2315/ 

G i y^> )2.y(*-)2.z(*-C3t(\j / ^, y( 
•)2.zr*C3b\i^ )2 y( ^(-G^W, y^G^W )24* 

\1 29: A Jb!u f If r vbgpo-!q_\j / Mfljoejdbtf t lii f Ipsu phpobrtubot g>sn !dpf &jf oilpdof x rolqsf qbsf elcrpdl !L !dpn qpof ou 
Nj'WiN psf pvtf &!y(-!z(!joejdbif t lu f lejt ibodf !ip!u f Ijoif sqprbgpolqpjoUgpn lii f Ipsjhjolpdii f Icrpdl ICtflTqf djOibrmlii f sf 
bsf isf n bsl bcraltf x !dbt f t !jo!x i jdi !u f Idppsejobif !pg;y-!z!dbrtlvrbif elczlii f If r vbgpot !)9*-!): *!dpn qrfuf mlbhsf f t !x ju 
u f !ef tjsf eljoif sqprtagpo!qpjoi/!Bdivbri»!joif sqprtogpoljt !qf sgpsn f elpolu f !drpt f t djoif sqprbgpo!qpjoUy(-!z(!cbt f elpolu f 
dbrdvrbif elvDraf Ipdy-lz/IJblpii f six pset -!y(-!zCgpsn t lii f Ipsjhjolpgiu f Icrpdl !L/ 

\12* 1 A Ui f if rvbgpo')24*!sfqsftf oil !r)of bsljotf sqprbgpoljolx i jdi !u f !pai phpobrtubot gpsn Idpf #Mjf oUvfcnaf t Ipglu f 
t bn f 'dpn qpof oil !pg;g>vs!crpdl t K^IGb-IGrlGfclpdiJ f On , 2Mi Igbn f Ibsf Idbrdvrtaif elczlii f lejt ujcvgpolsbgplgpsiU f 
dppsejobif ly-lz/ITqf dj<3tibriD-!u f lubot gpsn Idpf ^djf oUjt Ijotf sqprbif elrpf bsmliplu f lejt ibodf Ijolii f Isf brtt qbdf If vtf olpo 
u f Ipsu phpobriufoot gpsn Ibyjt / JM . . 

\12- 2 A Tvctf rvf oim-'u f !v\bsjbcrn!Kjt Idpvoif e!vq!jolT2316-!boe!jUjt llvehf e!jo!T2317!x i f u f slpslopdu f Icrpdl li psj. 
{poibrttpn qpof oil bsf Wpn qrfuf e/LflZFT-!ii f Iqspdf ttjoh Isf u/sot !iprr2314/LgOP-!u f Iwbqbcifcjjlt Wpvoif e!vq5orr2318/ 
jjjt llvehf e!jolT231 9!x i f u f sJpslopUu f Icrpdl Ivtf sgdbrWpn qpof oil Ibsf Idpn qrfiif e/!^ZFT-?u f Iqspdf 1 1 johlsf u/sot lip 
T231 3/i^OP-!jUjt llvehf elu bUbrrif 5!dpn qpof oil Ibsf Iqspdf 1 1 f e-lii f sf czlf oejohlu f Iqspdf ttjoh/ 
\1 2: 3 A Polii f Ipii f sS boe-5gPP 5olT2314-5u}t tef if sn jof elu bdu f 5 jhi !g* r vf odzbsf bgt Iqspdf 1 1 f e-tooelii f Igpnpx joh 
pqf sbypoljt lii f sf gpsf If yf dvif e!jo!T231 : / 

G^ y M A >%\j / \l A ) 25 * 

\12: 4* Tqf djCtibrm-lii f Ipsu phpobrtubot gpsn Idpf £ljf odpgju f In .u Igbn f Ijt Itvctgu/if eljolii f li jhi IgX rvf odzlbsf b/ 
\12' 5 A B'tf sjf tlp^qspdf ttjohtlbsf ltdi f n bgdbrmlti px o!joiqh/!39/ 

\12: 6 A Jbiqh/!39-!ovn f sbrti!241 2-1241 3-12414-1241 5!joejdbif Icrpdl t IC^-lGb-IGH^Sf slii f Ipsu phpobrtvbotgpsn !pg 
u f icrpdl t iC(-!D-!E-!F/!C*>sgpot It i px olczlt rbogohlrpf t Ibsf lEDIdpn qpof oil -Iboelsjhi ix bselboelepx ox bselqpsypot Ipg 
u f icrpdl t Ijoejdbif IBDIdpn qpof oil Ijoli jhi !gf r vf odzlbsf bt /lOpx-lu f lubot gpsn Idpf tftajf oUpglu f lEDIdpn qpof odboe 
26iBDirpx g* rvf odzldpn qpof oil Ijt Iqsf qbsf elczlii f Ijoif sqprbgpolcbtf elpolu f !u±>otg>sn Idpf £djf oU Ip^u f Itbn f 
dpn qpof oU Ip^ii f Igpvslcrpdl t !)t i px olcz lepra !ija>f t !joiqh/!39*/!Ui f Iqsf qbsf elubot g)sn Idpf ^jf oUpd27ldpn qpof oil 
jt 'ti pxo!cz!2416/ 

\12- 7 A Polu f !pu f sli boe-lops!59!i jhi .g* r vf odzldpn qpof oil -!u f li jhi .gf r vf odzlbsf b!)cpre!ijof *!bgf s!u f Ipsu phpobm 
udbotgjsn !)<%*!pg:uf IcrpdMBIti pxo!cz!2417!jt Ivtf e/!Ui f Iu4)0tg>sn Idpf £ijf oUp^u f Ivtf eli jhi rvf odzlbsf bljt 
t i px o!cz241 8/rTvct f r vf oimlu f Irpx .gf r vf odzbsf b241 6!boelu f S jhi .gf r vf odzbsf b241 8bsf Wpn cjof eliplqsf qbsf 
blofx Icrpdl !L?)q_*!2419/ 

\12" 8 A Ui f lof ydef tdsjqgpolx jntef lebtf elpolu f Ibdivbrlin bhf lebiblti px o!joiqht/!3: !ip!45/ 
\12- 9 A qh/'3- it i pxt !jn bhf Ijoopsn bgpo!842!pg;u f Icrpdl IBIbt lii f lopif elcrpdl !pg:u f In .u !^>n f -!boe!iftootg>sn 
dpf tfdjf oUjog>sn bg P o!843!pdu f Ipsu phpobrti^ot gjsn !)EDU*/INpsf pvrf &iqh/!41 It i pxt Ijn bhf !jog)sn bgpo!852!pdii f 
crpdl tCOpdu f On , 2*.ii Ig^bn f !boe!ul>otg>sn Idpf tfStfjf odjog)sn bgpo!853!pg;u f Ipsu phpobrn^ot gpsn l)EDLT-iqh/!42 
ti pxt ijn bhf Ijoopsn bgpol862!pyu f Icipdl IDlboelubotgpsn Idpf rfjtijf oUjogssn bgpo!863!pdu f Ipsu phpobrtisbot gpsn 
)EDLT-'qh/'43lti pxt Ijn bhf !jog>sn bgpo?872lpg!u f Icrpdl !E!boe!u±>otgpsn Idpf ^djf oUjogpsn bgpo!873!pg!u f Ipsu phpobm 
ubotg)sn !)EDLT-!boe!qhl44!ti pxt Ijn bhf !jog>sn bg P ol882!pg;u f Icrpdl !F!boe!utootg>sn Idpf ^djf oUjogpsn bgpo!883!pg 
li f !pai phpobrtiEbot gpsn !)EDU*/ 

\12: : A Opx-!x i f oljdjt Ibt t vn f elii bdu f If orbshf n f oUsbgpljt Igpvsign f t xlgwsign f t -lii f Ijoif sqprbgpolqpjoUjt Iqpt ]. 
gpof eljolbldsptt In bd !pg)qh/!46!cz!u f !sbgp!pg;U f Ipsu phpobrhri>ot gpsn Idpf £ijf o\X Ipglu f Icrpdl t/!Tqf dj&bni)-!yC>!z( 
>'2Q3-'boe!75!qjyf rtiljolu f Icrpdl Ibsf Ibssbohf elvt johlu f Iqpt jgpolpddspt t In bsl Ibt lu f Ipsjhjolpglu f Icrpdl !L/ 
\1311 A qh/W5!ti pxt!sftvm!892!pg:ul)Otg)sn Upf ^3tljf odqsf qbsbgpolpglu f Icrpdl L-boejovtf stf Ipsu phpobrtoot gpsn 
jog>sn bgpo'893/IBt Ibqqbsf oU^>n !892-!g>s!u f lEDIdpn qpof odboelu f IBDlrpx r vf odzldpn qpof oil -lu f Irpx .c^ . 
r vf odz§oif sqprbgpolsf t vrt jpg;853ipdqh/!41-!863lpg:qh/!42-!873!pg:qh/!43boe!883!pg:qh/!44bsf It vet givtf e/!Npsf pvtf s 
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g^sliif lijhi .g^ rvf odzlbsf b!p^893!pdQh/!45-!u f ItsbotgDsn !dpf ^jtijf oiiwbrvrf Ipgu f li jhi .gf rvf odzlbsf b!p^843!p^qh/ 
3: !jt Itvctgu/tf el 

\1312 A Npsf pvtf &!bt Ibqqbsf odgpn !u f Ijovtf stf Ipsu phpobrhsbot g>sn Ijogpsn bgpo!893!pg;qh/!45!boe!852!pg:qh/!41- 
f vtf olx i f olii f !jog>sn bgpolpgu f !n .u Icpbn f !jt Itzou f tj{f elxju lu bUpgju f !)n , 2*.ii Icpbn f -!u f zlbsf Ibebqif elxju pvu 
bozlejt p9ef sf 

\1 31 3 A Lfi f !t zou f t jt Ipcjblqrwsbrjuelpcjjn bhf t !cz!qsf qbsjohlu f Ipsu phpobrtubot gpsn !dpf £ljf oil li bt !cf f o!ef t dsjcf e 
bcpvtf -Iboelu f Ijef blpcju jt If n cpejn f oUrjrfi t !jo!u bUb!dpn qrfiif m!of x Icrpdl !jt Iqsf qbsf elpolu f Ipsu phpobrhsbot gpsn 
byjt fcbt f elpoblqrusbijriE^ojejgr/ sf out gnfn bhf Icrpdl t /fTqf djCtibrm!u f In pt dvt f g/njocpsn bgpojoft zou f t j{ johbiqrvisbrjnz 
pcjjn bhf t !jt li jhi .g/ r vf odzjjogpsn bypo/!Gps!u f EDIdpn qpof oil IboeBDIrpx r vf odzldpn qpof oil -!f wf ojjgjblqrvtsbijuz 
pcjgbn f t bsf Ivt f e-!u f ztepbpUqsf t f ou>/ szbf df 1 1 bsz jocpsn bgpo/Cf dbvt f !u f !dpn qpof oil bsf taf si jhi mbparf rbif e/ 
Polu f !pu f s!i boe-lii f !i jhi .gf r vf odzljogpsn bgpolejgf st be jii !f bdi !g£n f Igpsrvt f !cf dbvt f Ipcjbln jovtf lef vybgpolevsjoh 
qjdl joh!vq!ps4joqvigoh/!Ui f Ivgrtfbgpolpcju f \e\gf sf oUjogpsn bgpoljt Iblqpjoiipcjjn bhf Irvbrjuzlf oi bodf n f oii 
\1314 A Jblii f Iqsf tf oiJf n cpejn f oultjodf !ii f li jhi .gf rvf odzldpn qpof oil !bsf Itzoii ftj{f elxjii lii f !rpx .csf rvf odz 
bs* blpcjii f Ipu f sit ynrtpn bhf t -lu f Idpn qpof oil !dbo!f cffcljf ouzilcf Ivgrjjf elgpslii f If oi bodf n f oilpcjjn bhf !r vbrjnzlx jii pvu 
x bt gohlu f !of df 1 1 bsz Ijogpsn bgpo/ 

\1315 A Npsf pvtf &|o!Li f bepvyf tef t dsjqypo-U f 5 zou if tjt \p$x pl^bn f t fccjn bhf 1 5 bt bf f ojnut isbif e-bvucz!sf qf bgoh 
bit f gf t Ipcjqspdf 1 1 joht Icpslf bdi Ipcjdpogovpvt Igbn f t -lii f lovn cf slpcjgbn f t !ip!cf !t zoii f t j{f eljt Ijodsf bt f e-!t p!ii bUb 
i jhi f slsf tprvigpolt grrtjn bhf Idbolcf Iqsf qbsf e/l Jblii jt Idbtf -Ijcjtzoii f tjt Ijogpsn bgpoljt loptlqpt jgpof eljolii f lef tjsf e 
joif sqprbgpolqpjoulii f Iqjyf rtabrwf Ipcjii f Ijotf sqprfagpolqpjoUjt Ijoif sqprbif elczljotf sqprbgohln f bot /!U f In f u pelt i px o 
joiqht/!2!ip!4!dbo!cf !vtf e!bt lii f Ijoif sqprbgohln f bot/ 

\1316 A qh/!47!jt!b!C5xdi bsdt i pxjohlblt f vi oii If n cpejn f odpeju f Iqsf t f oUjovtf ogpo/ 

\1317 A Jblu f Itf vi ou !fn cpejn foulpomlu f Iqspdf tt joh Ijolii f Ipsu phpobrhsbot gpsn Idpf ^jfcljf odopsn joh!vojU2217!pg 

li f It jyii If n cpejn f oiijt lejgtf sf oulboelii f !pii f sJvojit IbsT Idpn n po/ 

\1318 A Jbiqh/!47-!T3212-!T3313!ti px lii f !jojgbr){bgpo!p^sjbcrfrt-!boe^ 

peji psj{poibrtejsf dgpolbsf Ijojgbrtff eliplqspvyef 

\1 31 9 A Tvctf rvf oim-lii f !g>npx johlpqf sbgpoljt !qf sgjsn f e!jo!T3214/ 

<^(\j'M A >)2.yr.)2.z(*.Gt(\j A J A , y( 
•)2.z( M3b¥W. )2 y( *-z(*G t \j'M A , y(-z(*G^\j'M A )26* 

\1 31: A Tvctf rvf oua!jo!T3215-!ii f lg>npx johlpqf sbgpoljt Iqf sg>sn f e/ 

G L ^W> b\j i M0-G^ (Vj^MCi cNj^G^MW )27* 

\1 321 A I f sf - bXjW cXj'NKIbsf Idpf £ljf oil -!x i jdi Ibsf Iqrf t f Uczlx f jhi gohlef qf oef oUpolj-lkbt lu f Idpn qpof oil Ibgf s 
li f Ipsu phpobrhsbot g>sn / 

\1 322 A Jblii f It bn f In boof stot jo hi f It jyii If n cpejn f oUpdqh/Q8-K^\j'M^joejdbif t lii f Ipsu phpobrtabot g)sn Idpf cfjbjf ou 
p^ii f lof xmlqsf qbsf elcrpdl IL/INpsf pwf &!y(-!z(!joejdbif t lu f Iqpt jypolp^ii f Ijoif sqprbgpolqpjoUjolii f It bn f In boof sibt 
jo lii f It jyii If n cpejn f ou* 

\1323 A Tvctf rvf omo-lii f IwbsjbcrfilKjt Idpvoif e!vq!jo!T3216-!boe!jUjt llvehf e!jolT3217!x i f u f slpslopdu f Icrpdl li psj. 
{poibrWpn qpof oil bsf Wpn qrfiif e/LSZFT-!ii f Sqspdf ttjohlsf ivsot 5ipfr3214/keOP-lu f tobsjbcrWjjt idpvoif eVq5ofT321 8/ 
JUjt llvehf e!jo!T321 9!x i f u f sipsiopdu f Icrpdl Ivtf sgdbrtdpn qpof oil lbs* Idpn qrfuf e/!^ZFT-lii f Iqspdf 1 1 johlsf ivsot lip 
T321 3/!^OP-!jUjt llvehf elu bUbrrff 5!dpn qpof oil lbs* Iqspdf 1 1 f e-!u f g czlf oejohlu f Iqspdf 1 1 joh/ 
\1324 A Jblii f ft fwfoii If n cpejn f oulejor/ sf odgpn lii fit jyii If n cpejn f ou"pcjqh/!38-!ii f Iqspdf tt joh Ijt lopdtxjidi felcz 
li f !v\brwf Ip^j-lklJbt if be-lu f Ipqf sbgpolp^u f It vn Ip^qspevdil Ipcju f Ijogpsn bgpolC^Cj'VWpdii f !)n , 2*.u Ig^n f Iboelii f 
jog>sn bgpo!G^\j y M^p^ii f In .u" Igbn f Ijt Iqf sg>sn f elx ju lii f Ixf jhi goh Idpf cftijf oiJef qf oef odpolii f IvAbrvrf Ip^j-IKITqf djg 
jdbrm-lx i f olii f fwbrerf t !pgb\j^ cXj'XWbsf It f Ubt !g>npx t -lu jt Idbt f Idbolcf Idpn qrfuf mlf r vjubrfioUiplii f Idbt f !p^qh/!38/ 

b\j / M A > 2- c\jM A > 1 )x i f o j=5 boe fe=5* 

b\j y M A > 1- c\j / M A > 2 )pii f sxjtf * )28* 

\1 325 A Jblpu f six pset -lu f If n cpejn f oUpg;qh/!38!jodraef t lii f If n cpejn f oupg;qh/!47/! Jblu f It f v/ ou If n cpejn f ou 
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pyqh/!47-!jdjt Iqsf sbcrfiliplt f Uii f Iwbrvrf !pgb\j'Mflip!cf Irbshf !jo!u f Irpx .o^ r vf odzlbsf blboeliplt f Uu f Iwbrvrf IpgcNjAKiip 
cf Irbshf !jo!u f !i jhi .cpf r vf odzlbsf b/ 

\1 326 A N psf pvtf &!ii f !g>npx joh !jt !hf of sbnalf t ibcrjb i f e-!cvUii jt !jt lopUrjm jif e/ 

b^W, c\j^>2 )29* 

Tqf djCdbrmlx i f o!u f lisbot gpsn !dpf ^3tijf oilp^u f !i jhi .9/ r vf odzlbsf b!jt !sf evdf e-!ii f !g)npx joh!t f ujohljt !t v^jtijf oua 
qpttjcifi/ 

b\jW, 0^=2 )2:* 
JUjt !qsf £ sbcrfiliplf yqf sjn f oibnaldbrdvrtoif !u f !dpf ^tijf oiJt f ujoh/ 

\1 327 A Ui f !t zoit f t jt IpgblqrwsbrjoElpgJjn bhf t !cz!qsf qbsjohlii f !pai phpobrtisbot gpsn !dpf ^tijf oil !i bt !cf f o!ef t dsjcf e 
bcpvtf /ITjodf !u f !di bsbdtf sjt ydt Ipcjii f !t jyii Iboeltf wf ou !f n cpejn f oil !ijn>f !jo!ii f Iqspdf 1 1 johlptjebiblvt johlii f Ipsu ph. 
pobrftsbot gpsn -!u f !dpot ijivijpot Ipsipqf sbypot Ipgpii f slqpsypot !tvdi !bt !u f !n pypolwf dipsipqf sbijpolvojdboelu f !tzo. 
Li f tj{joh!vojdbsf lopUrjm juf e/ILS f !n pijpolwf dipsipqf sbijpolvojUi bt Icffoleft dsjcf elcbtfelpolii f Ivtf dtpsldbnk/rbijpo 
vt johlii f !pai phpobrtosbot gpsn Iqspqpt f e!cf cpsf Iczlii f !qsf t f oiibqqrjdboulcvUii jt !jt lopiirjin jif e/!Dpovtf oijpobrtr f u pet 
t vdi !bt !b!n f u pelp^ef if dyohlblqpt jijpoljobc i jdi lii f It r vbsf It vn Ip^ejtf sf odf t Ipgiqjyf rtilpolii f !sf brit qbdf !jt !n jojn vn 
nbzlcf !vtfe/ 

\1328 A Npsf pv\f sljolii f lebiblqspdf tt joh-lbt Iti pxo!cz!ii f !g>npx joh!f rvbypo-lblt jn qrfilpqf sbypoln bz!cf Iqf sg>sn f e 
polii f !pai phpobrtafcot gpsn !dpf ^djf od Ip^ii f lopif elcrpdl IBIpgii f In .u Igbn f Iboelii f !crpdl !C<!i bvtfohlblt n bnfrt Uf ssps 
pg;iif!)n,2*.ii!gbnf/ 

G^\j y M A > bNj'WGfcW'W, c^NfrG^'NK )31* 
\1 329 A Tqf djOdbra-lii f Ibcpv/ .ef t dsjcf elf r vbypot Ip^ii f !ebib!qspdf 1 1 joh!dbo!hf of sbrmlsf t vrdjolii f Igpnpx joh/ 



F k [i] [j]=£a q [i][j] F q [i][j] + p[i][j] F A [i][j] 



... ( 21 ) 

\1 32: A Jblii f bcpvtf !f r vbypo-lr tef opif t Icrpdl lovn cf sig)sn f elpolii f !)n , 2*.u !gbn f -!qtef opif t !u f !ovn cf sip^crpdl t 
vtf eljolii f lebiblqspdf ttjohlpolii f !)n , 2*.ii Igfon f -Iboe b r !ef opif t !b!dpf ^jtijf oiijolii f Icrpdl !ovn cf slr/Ublii f If ybn qrn 
p^qh/!47-!tjodf tgpvsJcrpdl.t Ip^ii f !)n , 2*.ii Igfcn f !bsf !vtf e-!q!>!5/ 

\1 331 A Tqf djCtibnn-ljolii f !pqf sbijpolpsJU f !t vn Ipgftspevdit Ipgii f lisbot gpsn !dpf $tijf od^yMfljolii f Ipsu phpobrtosbot . 
g)sn !dpn qpof oUj-IHpgii f lopif elcrpdl IBIpguf !n .ii Igbn f -Iboelii f lisbot gpsn !dpf ^jtijf oUq^Mfl jolt pn f Icrpdl t iq 
of df 1 1 bsz!g>slii f lebiblqspdf 1 1 joh Ipcfu f !)n , 2*. u Igsbn f -Id f Ipsu phpobrtiEbot g>sn Idpf $tijf oiiqj'MOIpgJu f lof x Icrpdl 
L!jt!dbr*/rbif e/ 

\1 332 A N psf pvtf slbt It i px oljoiqht /!38-!47-!x i f olu f !v\bnnf Ipdq.M'Mttef qf oet Ipolii f Ivfcraf !pyy(-!z(!joejdbuW Ipdii f 
ejt ibodf Ipcjii f Ijoif sqprbijpolqpjoulLi f !\Abrvrf Idbolcf Isf qsf t f oif elczlii f Igpnpx joh/ 



F , k [i]CJ]»j^li(Jc / r y / )-o q [i][J]-P q [i][^]+p[i][j]-p Jfc [i][jf] 



. . . ( 22 ) 
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\1333 A I f sf-5 M-lzCtef optf t tooljod sqprtayohjpqf sbgpo !gy odgpolef qf oef oiipolu f tejt ibodf !cf ik f f old f Sod sqprbgpo 
qpjoilboe!bo!pct f aAbgpolqpjodlC^siu f !g/odypo-!rja>f bsfjoif sqprtog>o-!dvcjd!dpo>Apragpo!jod sqprbgpo-lboelu f Irjbf !dbo 
cf !dpot jef sf e/!U f !pai phpobrhsbot g)sn !dpf $Jjf oUp^ii f !of x !crpdl !dbo!cf Iqsf qbsf e!x jii !i jhi !^ f epn !ef hsf f Igflpn 
u f Icrpdl Ijogpsn bypolpdblqnasbrjrzlpg^bn f t Ivtjohlu f If rvbgpot !)32*!boe!)33*/ 

\1334 A Npsf pvtf s>!jo!u f Itjyu Iboeltf vtf oii !f n cpejn f ouMii f lef tdsjqgpoli bt lef f olcbtf elpolEDUIp^u f Icrpdl !p^9 
x!9!qjyf rtiljolu f Ipsu phpobrhsbot cpsn -Icvdjdhpf t Ixju pvdtbzjohlii bUii f !ovn cf slpg;ojyf rtiljt lopdrjni jdeliplu jt/ 
\1335 A Ovsu f sn psf-!jo!u f Itjyu Iboeltfvtf ou If n cpejn f od -!u f Idpogovpvt Ijn bhf t Ipcjuf In .u Igbn f Iboelu f !)n , 2*. 
u Igbn f !i bvtf lef f olef t dsjcf e-!cvddpogovpvt Ipslejt dpogovpvt !jn bhf t Ibsf lopdrjm jif e/!Ui f !n pgpolvtf dipstboelu f 
pai phpobrhsbot gpsn !dpf ^tijf odcf ixf f old f !n .u Igbn f !boe!u f !)n , o*.u !^t>n f !)o u!2*!dbo!obu/sbnn!cf Itzou f tj{f e 
vt johlii f Ibcpvtf !il di ojr vf / 

\1 336 A Bt !ef t dsjcf elbcpvtf -Ibddpsejohlyjlu f Iqsf t f odjovtf ogpo-bc i f o!ii f !pai phpobrhsbot gpsn !dpf <£tijf odpcju f !of x 
crpdl !jt !qsf qbsf e!cbt f e!po!u f !pai phpobrhsbot gpsn !jog)sn bgpo!pgb!qmsbi}oz!pcjc£bn f t -!boe!u f Ijovtf st f !pai phpobm 
LBbotgpsn !jog>sn bgpoljt Iqptjgpof elef vybgohlcspn !ii f !tbn qifilqpjodpglpsjhjobrljDcpsn bgpo-lblqrwsbrjozlpdjn bhf t !dbo!cf 
tzou f tj{f elxju pvdbozlejtpsef sr* 

\1337 A Bolf jhi li !f n cpejn f oUp^u f Iqsf tf odjovtf ogpolx jntof ydcf !ef tdsjcf e/iqh/!48!jt Ibicrpdl lejbhsbn !ti px johlii f 
dpot givypolpcju f !jn bhf Iqspdf tt johlbqqbsbu/t Ibddpsejohliplu f !f jhi u !f n cpejn f odpcju f Iqsf t f odjovtf ogpo-!u f !dpo. 
t gu/gohlf rfin f od It jn jrbsiiplu pt f IpgX^ht /!25lboe!36!bsf !ef opd elczlu f It bn f Isf cf sf odf !ovn f sbrtv!boe!ii f !ef t dsjqgpo 
li f sf pcjjt !pn juf e/ 

\1 338 A Jbiqh/!48-!b!t f rfidgpo!vojd243!ivehf t Iblgn f !jn bhf !ip!cf !t f dbt Iblsf 0 sf odf Igbn f Igpn !jn bhf Ijogpsn bgpolpg 
)o, 2*!gbn f t !t ipsf e!jo!u f !t ipsbhf !vojd212/!JUjt !opx Ibttvn felu bdii f !sf 0 sf odf !gbn f !t f dbddpsejoh!ip!lvehn f ou 
sf t vrrtjt Id oibgvtf mlt f diplgfcn f IH/IBIgton f !dpouprtvojd244!jt !n f bot !g>sJt f ifxjgohluc plizqf t Ipcjjn bhf t !bt Iqspdf 1 1 joh 
pelf dd /!G*>slu f !ix plizqf t Ipcjjn bhf t -Ipof !jt !ii f Igjbn f !H !bt Id f !sf cj sf odf Igfcn f -!boe!ii f Ipu f sijt !pof Igfon f !bn poh 
t ipsf elolgjbn f t Ipu f siu bold f Igbn f !H !)gbn f !l !jt !t f if/ 

\1 339 A Ui f !n pgpolwf dipsJpqf sbgpo !vojd226 In f bt vsf t !n pvsf n f oUbn pvodpcjqbsybrtn pv\f n f odbt Id f In pypotof dips 
cbt f elpolii f lejgtf sf odf Ipcjix plizqf t Ipcjjn bhf t Ipcju f !gbn f t !H Iboell /ILK f Idpot gu/gpo!pg!u f In pgpolwf dipsipqf sbgpo 
vojd226!jd f rgjt !ii f It bn f Ibt !ii bdpcju f Igpvsu !ip!t f vi oii If n cpejn f oU / 

\133: A Blebiblqspdf tt joh!vojd247lvtf t lii f Ijn bhf t !pg!gbn f t !l IboelHIipldbnk/rtaif !ii f Ijn bhf iCUgpsfu f !jn bhf Ijogps 
n bgpo!pg;ii f Ic^bn f !H-!boelt vqqijfi t !ii f Ijn bhf lipid f It vet f r vf out ibhf Ibssbohf n f oUqspdf 1 1 joh IvojdC/IUi f Ipqf sbgpo 
pcjii f Itzoii f tj{joh!vojd217!boe!ii f It vet f rvf odpqf sbgpolbsf It jn jrbsfiplii ptf !pg!u f !g>vsu lu^ltf vtfou If n cpejn fod/ 
\1341 A qh/!49!jt Ibicrpdl lejbhsbn !ti pxjohlpof If ybn qrhtpcjii f Idpodsf d Idpot gu/gpolpgju f Itf rfxJgpo!vojd243!bt Ipof 
di bsbddsjtydlpcju f If jhi u If n cpejn f odll f sf -Ibt !u f If ybn qrfvljdjt Ibttvn f elu bdgpvsl^bn f t !jo!ipibrtpg;dpogovpvt 
jn bhftl^pn luf !n .u Ig^)n f !ip!)n , 4*.u l^bn f Ibsf It ipsf eljolii f It ipsbhf !vojd212/!Ovn fsbrti!3 12-13 13-13 14-13 15 lef opd 
f ehf If yiri)dgpo!vojd-!x i jdi Ibsf In f bot Igpslf yu±>dgoh!f ehf !jog>sn bgpoljodraef eljolii f Ijn bhf lebtf elpolu f Ijn bhf 
jog>sn bgpolpcjii f It ipsf elg>vst^bn ft/ 

\1342 A qh/!4: Iti pxtlu f If ybn qrfilpgjblhf of sbrtl/bqrtadjbolf ehf If yisbdgpolOtf sf 

\1343 A Opx -Ibttvn johlu bdu f Iqjyf rtf^rwf Ijoldppsejobd !)y-!z*!po!u f Ijn bhf !pg!)n , t*.u Ig^n f 1)1 • It • I4*!jt !t f diplg 
)y-!z*-!boe!ii f hAbnaf Ibgf s!ii f If ehf If yisbdgpo Iqspdf 1 1 johljt It f dipll t )y-!z*-!u f Igpripix johlpqf sbgpo Ipgu f It vn Ip^qspevdd 
jt Iqf sgpsn f eljolu f If ehf If yisbdgpolOrf sIpg!qh/!4: / 

1 1 )y- z* > q )y 2- z.2*. q )y- z.2* t q )y, 2- z. 
2*. g )y.2- z* 9g )y- z*. g )y, 2- z*. q )y.2- z, 2*. g[ )y- 

z,2*,q) y) 2-z,2* )34* 

\1 344 A Jb!Qh/!49-!f ehf It irf ohu If wbrabgpolvojil 131 6-131 7-131 8-131 9 Ibsf In f bot Igpsljod hsbgohlf ehf It irf ohu t If y. 
tsbdtf elczlii f If ehf If yubdgpolvojd !312lip!315!pwf slii f If ogsf Ijn bhf /IX i f old f lovn cf sipg>f sgdbrtqjyf rtilpgju f If ogsf 
jn bhf 5t Itf UiplWboelu f lovn cfslpcii psj{ poibrt^jyf rti5t Itf dipll -!u f If ehf It irf ohii Qt IpgXi f !)n , t*.u l^bn f jt fcJbnfc/rbde 
bt Igpnpx t ; 



y) *** (24) 

k=0 y*0 

jolx i jdi 
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l()y-lz*l>QI|)y-lz*>lxi f o!}l t )y-!z*}p!u !)u !ef opif t !b!qsf tf Uii sf t i pralubrvrf *-!boe 

I { )y-!z*!>!1 !jo!ii f Idbt f t Ipu f slu bo!ii f Ibcpwf / 
\1 345 A Bin byjn vn !f ehf !t irf ohii !ef if sn jobgpo!vojU31 : !ef if sn jof t Iblgbn f !t !jo!x i jdi !Qt Ipcibjof elczlf bdi Iptfii f 
f ehf !t irf ohii !f vfcrvibgpolvojii !316!ip!31 9!jt !n byjn vn !bt !u f !sf tf sf odf !g£>n f /!Tqf djCtibrmlu f !f ehf It i£f ohu Ix i jdi 
jt !b!vojr vf !f vJDrwbypolg/odgpoljt !t f u!boe!u f !g£n f !jo!x i jdi !ii f !f ehf !t isf ohii !jt !f wbrabif e!bt !cf johlrbshf t Upvtf slu f 
f ogsf !jn bhf !jt Itf rftdif elbn pohlu f !t ipsf e!qrvisbrjne!ptfg2>n f t Iptfjn bhf t/ 

\1346 A Ifcltf Uii f !jn bhf Ixju !u f Irbshf t Uf ehf It irf ohu !bt !u f !sf tf sf odf Igbn f !jt !bev\boibhf pvt lopUpomlx i f olu f 
n pgpo tof dipsjt Ubrdvrbif ebt Sef t dsjcf ertuf sfcvUbrtpbc i f olu f tebiblqspdf 1 1 johfctfu f *>u f s£clf difcjbn f t f t Iqf sg>sn f el 
Jblu f If v\bnabgpo!cz!u f !f ehf It isf ohu -!bo!jn bhf !x i ptf Igpdvt !jt !n pt Udrfibsnolqjdl f e.vqldbolcf Ibttvn f elbn pohlii f 
t ipsf elqrusbrjtzlpglgbn f t /III f sf g>sf -!u f !jn bhf t Iptfu f IpcK dUgbn f t Ipii f slu bold f Isf tf sf odf Igbn f !t f svtf !ip!bubdi 
bolbeejypobrhbraf !ip!ii f !jn bhf !r vbrjuzlptfu f Isf tf sf odf Igbn f -Iboelu f !f oi bodf n f oiJptf li f !jn bhf !r vbrjozlf r vbrhplps 
hsf btf slu bo!ii bdptf li f !sf tf sf odf !o^bn f It johrzildbolcf !f ot vsf elf vtf olbUn jojn vn / 

\1347 A Npsf pv\f s-lgpslu f Idpot gu/gpo!ptf Qh/!49-!ip!tf)djij4)if !u f lef t dsjqypo-!u f !f ybn qrfcljolxi jdi Ib'rrtgbn f t Ibsf 
qspdf ttf e!jo!b!spx !i bt lef f o left dsjcf e-!cv Uii f Idpot givypoln bzlobivsbrnaldpn qgtf Ibltjohrfilf ehf If yisbdgpolvojUboe 
f ehf It irf ohii If vtorvtbgpo!vojUg>s!b!v\f sgdbrtqspdf 1 1 joh/ 

\1348 A Npsf pvtf s-ljolu f If rvbgpo!)35*!u f Ibctpnmf Ivfcruf !ptfl t )y-!z*!jt Ivtf elgpsiu f IdbrdvrtigpolptfJ t 0y-!z*-!cvUu f 

t r vbsf !p^l t )y-!z*!n bzlobu/sbnalcf !vt f eliplqf sg>sn lii f Ipqf sbgpo/ 

\1 349 A LB f lebiblqspdf 1 1 joh!voji!247!x jntof yUcf lef t dsjcf e!x ju Isf tf sf odf Upiqh/151/ 

\1 34: A Jbiqh/151 -Ibldppsejobif In bobhf n f oUvojU86: In bobhf t !u f Iqpt jypolptfu f !g£n f !H Ibt lii f Isf tf sf odf Igbn f 
ip!x i jdi !ii f Icrpdi Iptf u f Igbn f II !bt !il f IpcK dUc^bn f !jt lipldpssf t qpoeljolbddpsebodf !x ju lii f Ivtf dipsldbrdvrbtf elcppn 
u f In pgpotaf dipslpqf sbgpo !vojU226/!Ui f Idppsejobif In bobhf n f oUvojU86: Ipvtqvil Ibolbeesf tt Ijobc i jdi lii f If vsbrabypo 
cyodgpolptfii f If rvbypo!)8*!jt In jojn vn / 

\1351 A BolO xlO(!crpdl Igpsn joh!vojU869!opsn t !u f !jn bhf Iptfu f Igbn f II Ijoiplblcrpdl Ijolu f IvojUptfOxlOlqjyf rtVIUi jt 
n f bot tepf t bpdof f eliptef Iqf sgpsn f ejofti f tebiblqspdf 1 1 joh!voju247-5tfu f Iqjyf rtabrvrf Ijogjsn bgpolptfu f Scrpdl !)sf tf ssf e 
iplbt lii f lop if e Icrpdi *!vt f eljolii f Iqsf vjpvt .t ibhf In pgpolvtf dipslpqf sbgpo lvojU226ljt Isf ibjof e/ 
M352 A Tjn jrbsm-lbolO xlOlcrpdl Igpsn joh I vojU864!g>sn t lii f Icrpdi Iptfii f IO xlOlqjyf rtvojUptfii f Igbn f IHIcbtf elpo 
li f Ibeesf 1 1 Isf df jwf elcppn lii f Idppsejobif In bobhf n f oUvojU86: /!Ui jt I n f bot lepf t lopUof f eliplcf Iqf sg)sn f eljolii f 
ebiblqspdf 1 1 joh!vojU247-!jtf li f Iqjyf rtWjrvrf Ijogpsn bgpolptfu f Icrpdi !)sf tf ssf eliplbt Id f If sspsln jojn vn Icrpdi *!x i pt f 
f vbrwbypolo/odypoljt In jojn vn Iboelu f Icrpdi Iqpt jgpof eljolii f Iqf sjqi f szlptfu f If sspsln jojn vn Icrpdi !)sf tf ssf eliplbt 
li f Iqf sjqi f sbrtcrpdl *lbsf Isf ibjof elbn pohlii f Icrpdi t Iqsf qbsf elboelf vbrabif eljot jef lii f Iqsf vypvt .t ibhf In pypolvtf dips 
pqf sbgpolvojU226/ 

\1353 A Opx-liif lopifelcrpdl Ipolu f Igbn f II Ijt Itf Ug>!u f Icrpdi !B-!boelu f If sspsln jojn vn Icrpdi Ixju Isf tqf dUiplii f 
crpdl IBIpolii f Igbn f IHIjt Itf Uiplu f Icrpdi IC^IN psf pvt slbn pohlix plizqf t Ipgcrpdl t !g>sn f elczli psj{poibrtt i jgjohlf bdi 
czlpof Iqjyf rtcplii f IrfigJboelu f Isjhi dvt joh lii f Icrpdi !C(lbt lii f Isf tf sf odf -lii f Icrpdi be i pt f If vtorabgpolg/odypoSt If vOsrvibif e 
bt lef johlt n bnrljt It f Uiplii f Icrpdi !D/!Tjn jrbsm-lbn pohlix plizqf t Iptfcrpdl t lg>sn f elczlt i jgjohlf bdi Iczlpof Iqjyf rtvqx bse 
boelepx ox bseljolii f Ivtf sgdbrtejsf dgpolvtjohlii f Icrpdi !C(!bt lii f Isf tf sf odf -lii f Icrpdi Ix i ptf If v\brwbgpo!g/odgpo!jt 
f wbrwbif elbt lef johlt n briljt It f Uiplu f Icrpdi IE/ 

\1354 A Npsf pvrf slii f Icrpdi Ix i jdi li bt !y Idppsejobif Iptfpsjhjolptfii f Icrpdi IDIboelzldppsejobif Iptfpsjhjo Iptfii f Icrpdi IE 
jtltf Uiplu f Icrpdi F/IUS f Icrpdi IF lef v^bif t lopn !u f Icrpdi !C(lcz!pof Iqjyf ifo If bdi Iptfu f li psj{ poibrlboe W sgdbrtejsf dgpot / 
\1 355 A Bolbwf sbhf Iwbrvrf !dbnlvrbgpo!vojU865!jt In f bot Igpsldbrdv rbgohlu f Ibvtf sbhf \vbrvf Iptfqjyf rtwbrvrf t Ix ju jolu f 
crpdl IBIbt !u f lopifelcrpdl /IX i f o!u f Ipsjhjo Idppsejobif Iptfu f Icrpdi !B!jt Itf Uip!)b1-!c1*-!u f !b\rf sbhf Iv^brvrf ILfe'Ptfu f 
crpdl IBfjt Idbrdvrbif elbt Igpnpx t / 



T A =1/N 2 x E f H<*,y) •-• (25) 

x =aO y =bO 



)jo!x i jdi !g )y-!z*!ef opif t lu f Iqjyf ri»brwf Iptfdppsejobif !)y-!z*!pc(u f lo^bn f II * 

\1356 A Bo!b>rtf sbhf Iwbrvrf Itf qbsbgpo!vojU866!jt In f bot lopsltf qbsbgohlu f Idbrdvrbif elbvtf sbhf Ivfcrorf llfelo^n If bdi 
qjyf rtiolu f Icrpdi IBIczlt vcisbdgpo/!X i f olii f IvODrnf Ibgf slu f It vcifibdgpoljt It f Uiplh, )y-!z*-ldbrdvrbypo!jt Iqf sg)sn f eljo 
u f Igpnpx joh If rvbgpo!)37*/ 



h, )y-z*>g, )y-zMJ B 



)37* 
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qpjoiijt Iii f Ipsjhjolp^u f Icrpdi !B-!boe!jt Ibolbssbohf n f oUqpjotf 

\1 363 A ULf !f r vbypo!)42*!n f bot !u bUii f Ibvtf sbhf !v\brvrf Ip^ii f Icrpdi !B!jt it vet yu/if elgpslu f Ibvtf sbhf Iwbrvrf t !pg!u f 
crpdl t !Cf!D-!E-!F/!BeejypobriD-!ii f Ibvtf sbhf Ivsbrwf liplcf ft vet yu/if e!jt !ef qf oef odpolii f tjotf sqprbypo!qpjodpg"u f Icrpdi 
B-!boe!ii f !rj©f bslpqf sbypolp^ii f Ibvtf sbhf !v\braf t Ipggpvslcrpdl t !jt !qf sg>sn f e/IJblpii f six pset -!u f !ED!dpn qpof oUpgu f 
crpdl !B!jt !di bohf e!t p!bt !ip!cf lOlgpsiu f Icrpdi t !C(-!D-!E-!F!po!u f !sf $ sf odf Igbn f -It p!u bdpomlii f IBDIdpn qpof odpg 
uf Icrpdi !B!jt Ivyrflfe/ 

\1364 A Lli f !ebib!qspdf ttjoh!vojU247!i bt lef f olef t dsjcf elbepvtf -Icvdu f !f jhi u !f n cpejn f odjt lopUrjm jif e!ip!ii f 
bepwf .ef t dsjcf elf ybn qrfi/ITjodf !u f Icrpdi t !C(-!D-!E-!F!rtashf mlpvtf srbqlpof Ibopii f slii f sf In bzlcf loplrbshf lejgtf sf odf 
bn pohlii f Idbrdvrbif elbvtf ^bhf hAbrvrf t/!Jb!ii jt Idbtf -Ibltjn qrfiln f u peln bzlcf Ivtf elx i jdi Idpn qsjtf t Ibeejohlporzilu f 
bvtf sbhf Ivfcrvrf !Uc(!pg;ii f 'crpdl !C(!ip!hl )y-!z7 

\1 365 A Gjh/!53!t i px t Iii f ICpx di bsdpcjii f Ipqf sbypolqspdf evsf Ipcjsf qf bif elqspdf 1 1 johljodrwejohlu f Iqspdf 1 1 johlgps 
dbrifrrbyohlboelbssbohjohlu f In pypolwf dipsidf otf sjohlpolii f !pX>n f !dpouprWojd244!qb9ydvrbsrzi!x i f olu sf f Ipsin psf 
gbnftlbsf Ivtfe/ 

\1366 A qstUjolT: 12-Iu f If ehf It irf onii Ijt If wbrabif elcpslf bdi Ip^o, 2*!gbn f t Ig-pn !u f In .li Igbn f lipid f !)n , o*.u 
gbn f /ITvct f r vf oua-IjolT: 1 3-!u f Igbn f t !bsf Idpn qbsf elx ju If bdi Ipii f sf 

\1367 A Tvctf r vf ou»-!jo!T: 14-Iu f !)n , q*.u !gbn f !i bv\joh!u f !n byjn vn If ehf It i£f ohu Ijt Itf Ubt !u f Igbn f !H-!x i jdi 
jt !u f Isf gT sf odf Igbn f /!Of yUjolT: 1 5-Iwbsjbcrfit It Iboelr Ibsf Ijojybrjj f eliplqspvyef !1/!JUjt !u f ollvehf e!jo!T: 1 6!x i f u f s 
pslopUu f lubsjbcrfilt Ijt If r vbrlnpIq/IUi jt lef if sn jof t !x i f u f slpslopUii f Igbn f liplcf Iqsf t f oinalqspdf 1 1 f eljt Iii f Isf sf odf 
gbnf/ 

\1 368 A £u f Igbn f It liplcf !opx Iqspdf 1 1 f e!jt lopdii f Isf sf odf Igbn f -IjUjt llvehf eljolT: 1 7!x i f u f slpslopUr If r vbm 
{f sp/!Ui jt lef if sn jof t !x I f u f slpslopUii f Isf qf byoh !gf r vf odzlp^u f Iqsf t f oUqspdf ttjohfjt !&t Uyn f /!^r If r vbrW{f sp- 
u f !g£n f IHIjt Ibssbohf e IjolT: 18-!boe!ii f !v\bsjbcrfi!r Ijt Idpvoif elvq IjolT: 19/!Jb!ii f !of hbyvtf lef if sn jobypolpgT: 17-!jUjt 
ef if sn jof e!u bUu f Iqspdf ttjoh Ijt !sf qf bif elixjdf Ipsin psf -Iboelu f Igbn f !H!bt !ii f Isf £sf odf Igbn f Ijt Ibrrf bez Ibssbohf e- 
tplu bUT: 18-IT: 19!bsf !k/n qf e/ 

\1369 A Tvctf rvf oim-!jo!T: 1: f !n pgpolvrfdipsljt Idbnk/rbif elef ix f f olu f Ig4>n f IHIboelii f !)n , t*.ii !^bn f !)c^bn f 
I */!Ofyu!bgf slii f lebiblqspdf tt johlp^ii f Igbn f !l IjolT: 21 -!u f Ibssbohf n f odp^u f Igbn f II Ijt Iqf sg>sn f e!jo!T: 22/IBgf s 
dpvoyohlvqlii f Kflbsjbcrfilt IjolT: 23-!jUjt llvehf eljofT: 24!xi f li f sipstopUii f Isf qf byoh Igsf rvf odzlsf bdi f t lo.yn f t/!»flopi> 
jUjt !K/ehf e!ii biiopo.qspdf ttf e!c^>n f Ijt Itipsf e-!ii f Iqspdf ttjoh Isf ivsot lipfT: 16-!boe!u f !tjn jrbsiqspdf t tjohljt Isf qf bif e 
polii f Ipii f slgbn ft/ 

\136: A X i f o!u f Ibssbohf n f oUpgbnrtai f it iprf elgbn f t Ijt Idpn qrfiif e-!pof Igbn f Ipcjjn bhf Ijogosn bypoljt It zoii f t j{f e- 
u f sf cz!f oejoh !u f Iqspdf 1 1 joh/ 

\1371 A Bltf sjf t Ipgiqspdf ttjoht ipcjii f If jhi ti If n cpejn f oiii bvtf lef f olef tdsjcf e-!boe!ii f In pttldi bsbdtf sjtydlqbsUpg 
u f If jhi u If n cpejn f odijf t ijolu f It f rhdypo!vojU243/!U f sf g)sf -!ii f Idpoif oil !pg)ii f In pypo!\Af dipsjpqf sbypo!vojU226- 
u f lebiblqspdf ttjoh !vojU247-!u f Ibssbohf n f oUqspdf tt joh!vojii216-!boe!ii f lijhf Ibsf lopUrjm jif e/!Lfi f In pypolwf dips 
pqf sbypoldbolcf Isf brj$ f elf v\f oljolii f In f u pelopUvt johlii f Ipsu phpobrhdDot gpsn -Iboelu f Idpot yu/ypoln bzldpn qsjt f 
pomlbssbohjohlii f Iqjyf rtWsrwf !pg]f bdi !pcK dUgbn f Ixjii pvUqspdf tt joh!boz!ebib!pg;u f Ipclf dUo^bn f / 
\1372 A Npsf pvf s-ki f 9 vdbrwbypokyodypofcgju f ehf lirf ohii fcxjii f If r vbypo!)35*|t SopUrps jif e/!U f Sgpnpx johf r vbypo 
)43*!dbo!brtp!cf Idpot jefsfelbt !u f In pejCWbypoIp^u f If rvbypo!)8*; 



p s=EE k l< x -y> -•• < 32 > 

X-O y «0 



jolx i jdi 

I { )y-!z*l>!2-!x i f o!}l t )y-!z*} plii !)u lef opif t Iblqsf t f dii sf t i pnalvvbraf *-!boe 

I 4 )y-!z*!>!1 Ijolu f Idbt f t Ipii f slii bold f Ibcpwf / 
\1373 A Ui jt In f bot !u bUu f lovn ef s!pg;qjyf rWjt Idpvoif elx i f olu f Ivfcrwf Ibgf slu f If ehf If yusbdypolCWslsf bdi ft lb 
df sujjolu sf ti prelwbrvrf Ipsin psf /IFwf oljolii f If r vbypo! )43*!u f If ehf Ittsf ohii !pg;u f If oysf Ijn bhf Idboltv^djf ouzlcf 
hsbt qfe/ 

\1 374 A N psf pvtf slii f Idpf ^jdjf oUpdii f If ehf If yuidypolOtf s!jt lopUrjm jif eliplu f Idpf ^tljf odt i px o!jotqh/!4: -Iboelu f 
Chi s!i bvjohlblt upohf stopjt f Isf t jt ibodf In bzlcf Ivt f e/ 

\1 375 A Qysu f an psf -!g>s!u f If wbrabypo!pc|u f If ehf It i£f ohu* -It zt if n t Ijolx i jdi lop If ehf If yu±>dypol6tf sljt Ivt f e!t vdi 
bt Iblt zt if n Ipcjqf sg>sn johlef sn jobypolcbt f elpolu f lisbot g>sn Idpf ^Stijf oUp^u f li jhi .cpf r vf odzldpn qpof oUpcfu f 
psu phpobrhdbot gpsn In bzlbrtnplcf Idpot jef sf e/IJblii jt Idbtf-lu f !^>n f Ijolx i jdi !u f li jhi .g^ r vf odzlqpx f sljt Irbshf Ijt 
f \Abrwbif e-!boe!ii f Igjbn f Ix i pt f Iqpx f sljt If wbrabif elbt lef johlrtoshf Ijt It f dbt lii f Isf £ sf odf Igbn f / 
\1376 A Beejypobn»!jo!ii f If jhi u If n cpejn f oulu f If ehf !jog>sn bypoljt Ivt f eljolu f Ijn bhf Idi bsbdtf sjt ydlbn pvoulcvu 
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li jt !jt lopdrjro jif e-lboelii f Ipu f sijn bhf !di bsbdif sjt gdlbn pvoUn bz!cf !vt f eliplqf sgpsn lu f !f vfcmbgpo/ 
\1 377 A Qh/!54!jt ibiCpx di bsUt i px johlu f !pqf sbgpo iqspdf evsf ibddpsejohiip lb lojoii !f n cpejn f oUpjJu f !qsf t f oUjovtf o. 
gpo/!Jb!u f lojoii !f n cpejn f oulponalii f !t f rfxigohln f li pe!cz!ii f !t f rfxjgpo!vojU243!pc|G|h/!48!jt !ej$ sf oulboelii f Ipii f s 
vojitlbsf !uf !tbnf/ 

\1 378 A Npsf p\Af sljoiu f !C£x di baJpcjGjh/!54!u f sf !jt !t i px o!bo!f ybn qrfi!jo!x i jdi !pof iffbn f Ipcji jhi .sf t pmgpolt gmt 
jn bhf !jt Iqsf qbsf e!cbt f eipolu f !jn bhf Ijogpsn bgpo!p^)o, 2*!o£n f t Igpn !ii f !n .u Igfrn f lipid f !)n , o*.ii !g4>n f / 
\1379 A Jblblejvytjpoiqspdf tt !pgn"2112-!ii f !jotf hf sJqpsgpoIpgJu f iejvyt jpo!pg>brvrf Io!czI3!jt Itvctgivif elbt !q/!LR f ibdu/bm 
qspdf 1 1 joh!dbo!cf !sf bi# f e!cz!cjUt i jgjoh/!Tvct f r vf ou»!jo!T21 1 3-lu f !)n , q*. u Igfcn f !jt !t f Ubt lu f Igfcn f !H !x i jdi !jt 
u f Isf sf odf igbn f /!Of yUjo!T21 14-!vfcsjbcrfit !t !boe!r !bsf Ijojgbijjf e!ip!qspwjef !1/!JUjt !u f ollvehf e!jo!T21 15!x i f u f s 
pstopUii f tobsjbcrfiit !jt !f r vbrtup!q/!U jt !ef if sn jof t !x i f u f s!ps!opUu f igbn f !ip!cf !qsf t f oimlqspdf 1 1 f e!jt lu f !sf <f sf odf 
gtonf/ 

\1 37: A *8u f !gbn f !T!ip!cf !opx iqspdf 1 1 f e!jt iopUu f Isf tf sf odf Igbn f -!jUjt Ilvehf e!jo!T21 16!x i f li f sfpslopUr !jt !{ f sp/ 
IB jt ief if sn jof t be i f u f sipstopUii f tepf r vf odzlpcjii f Iqsf t f oUqspdf 1 1 johjt !&t Ugn f /Lgr gt !{f sp-!ii f Igbn f !H jt ibssbohf e 
jo!T21 17-!boe!ii f lubgbcrfilr !jt idpvoif e!vq!jo!T21 18/!Jb!ii f !of hbgvtf !ef if sn jobgpo!p^T21 16-!jJjt !ef if sn jof e!u bUu f 
qspdf t tjohljt !sf qf bif e!ix jdf Ipsln psf -Iboelu f igbn f !H Ibt Id f isf tf sf odf Igbn f !jt Ibnf bezlbssbohf e-!t p!ii bUT21 1 7- 
T2118!bsf Ik/nqf e/ 

\1 381 A Tvct f r vf oim-!jo!T21 1 9-!ii f !n pgpoW dipsljt Idbnlvrbif e!cf ix f f o!ii f Igbn f !H Iboelu f !)n , t *.u Igbn f !)gbn f 
I 7!Bgfs!uf !ebib!qspdfttjoh!p^uf !c^bnf !l !jo!T21 1: -iii f Ibssbohf n f oUpcjii f Igbn f !l Ijt Iqf scpsn f e!jo!T2121/!Bgf s 
dpvogohlvqlii f tabsjbcrfiit !jo!T2122-!jUjt Ik/ehf e!x i f u f sfpslopUU f !sf qf bgohlc^rvf odzisf bdi f t lo.gn f t/!X i f olopo. 
qspdf 1 1 f elc^bn f jt S ipsf e-!u f Iqspdf 1 1 johfcf u/sot !ipfT21 1 5-!boe!u f !t jn jrbsfqspdf 1 1 johjt !sf qf bif eipolu f Ipu f sigbn f t / 
\1 382 A X i f o! u f Ibssbohf n f oUptfbrriii f It ipsf elgbn f t !jt !dpn qifuf e-!b!t johrhljn bhf Ijt !t zoii f t j{ f e-!u f sf czlf oejoh 
uf Iqspdf ttjoh/ 

\1383 A Bt !ef t dsjcf elbepvtf -!u f lojoii If n cpejn f odjt Idi bsbdif sj{f eljoiu bUu f It f rfxigpolpcju f Isf tf sf odf Igbn f !jt 
ef if sn jof elbddpsejohliplii f Ijoqvui eigbn f Ipsef 

\1 384 A qh/!55!t i px t !u f !ef if sn jobgpoiptfu f Isf tf sf odf Igbn f !x i f olfitf Igbn f t Ibsf !t ipsf e/!Ui f Igbn f !t i px olcz 
t rtaogoh iijof t !jt !u f Isf tf sf odf igbn f / 

\1385 A X i f o!6rf Igbn f t ipcjjn bhf t Ibsf It ipsf e-!o!>!5-!u f olu f lejwjt jpo!cz!3!sf t vrd !jo!q!>!3-!t plu bdu f !)n , 3*.u 
joif snf ejbif Igfan f jt !t f Ubt !u f Isf g; sf odf !c03n f /!U f isf gfsf odf )gbn f jt Wpn qbsf ebcju !u f !pu f s!g)vsio^bn f t liplqf sg>sn 
u f Iqspdf ttjoh/ 

\1386 A f lovn cf slp^t ipsf elo^bn f t Ijt Ibolf vtf olovn cf s-!ii f !ejWtjpo!pdo!cz!3!sf t vrd Ijolblopo.joif hf sf!lfi f sf gpsf - 
li f k^bn f Idboopiif ybdimlcf Ijotf sn f ejbtf -Icvilu f Ic^bn f lef g?sf Iboelbgf ski f In jeernln bzlcf It f Ubt lii f Isf $ sf odf k^bn f 
)jo!ii f ICpx di bsUpg;(3h/!54-!u f Ig^bn f !jt lef opsf lii f In jeern7!Tqf djOdbrmljolii f In f u pelbddpsejohliplii f !f n cpejn f ou 
p^u f ICpx di bsUpdqh/!53-!u f It f rfidgpolpdu f Isf £ sf odf Igbn f Ijt It f debt f e!po!*U f !jn bhf Idi bsbdif sjt goWIU f If ehf 
t isf ohii Ijt !f v\brvibtf e!bt !u f If vJarvibgpolo/odgpoIx i jdi Idbolsf qsf tf oiiii f Idi bsbdif sjt gdlbn pvoiipcjii f Ijn bhf In pt u 
sf n bsl bcrflJUjt !df abjolu bilx i f oltf rfidgpoljt Iqf sg>sn f elczlii f Ijn bhf Idi bsbdif sjt gd-!ii f ijn bhf li bv^ohlbolpqgn vn 
jn bhf !r vb*z!dbo!cf It f Ubt !u f Isf $ sf odf Igton f / 

\1387 A I pxf s-ltjodf lu f Idpogovpvt Ijn bhf t Ibsf li boerne-!u f Ijn bhf IdboopUof df 1 1 bsjmlcf Itbjeliplcf Ipqgn vn Ijo 
qpjoUp^gn f /!lfi f sf opsf -Ijolu f If n cpejn f oJpcJii f ICpxdi bsUp^Qh/!54-!tf rhdgpoljt Iqf sg>sn f eiczln bl johln vdi Ip^^U f 
gn f Idpssf itagpolp^ti f ijn bhf t #!X i f olu f Ijotf sn f ejbif ijn bhf Ijolu f Ign f Ibyjt Ijt !vt f e-!boe!dpn qbsf e!x jii lii f Icpbn f t 
p^u f It ipsf eljn bhf t -Iboelu f ijn bhf idpogovjizljt Idpot jef sf e-!u f idf otsbrtjn bhf li bWohlu f !i jhi f t Ujn bhf Idpssf rtagpo 
dboicf If t gn bif e/!Tqf djCdbnoo-lt jodf lii f Ign f lef vybgpoljt In jojn vn -lii f !ej^ sf odf lef ix f f olf bdi Ic^n f Iboeiu f Isf s 
f odf Ijn bhf Idbolcf In jojn j{f el 

\1 388 A Ui f If n cpejn f ott Ip^u f Iqsf t f oUjowf ogpoli bwf lef f olef t dsjcf elbcpvtf -IcvUbldpn qspn jt f lef ix f f olii f ICpx . 
di bsJ !pg;qht/!53!boe!54!dbo!brtp!cf Idpot jef sf e/!Tqf djOdbrm-lu f idi bsbdif sjt gdlbn pvoUpgii f Ijn bhf Iboelu f iqpt jgpo 
polu f ign f Ibyjt Ibsf Idpot jef sf e!ip Iqsf qbsf Iblof x If wbrabgpolg/odgpo-lt plii bdii f Isf $ sf odf Ig^bn f Idboicf lef if sn jof e/ 
Jblii jt idbt f-lfvrfobcifoliif lo^bn f Ipqgn vn Ipolii f Ign f Ibyjt !i bt toolvodrfibsljn bhf !r vbijaz-!u f Ihf of sbrmlpqgn vn ijn bhf 
dboicf Itf rndife/ 

\1389 A Bt lef t dsjcf elbepwf -Ibddpsejohiu^lu f If jhi u Iboelojoii If n cpejn f oit-Iczit f igoh lii f It johrfilsf gjsf odf Ig^bn f 
bt lu f Isf tfsf odf Ip^dpn qbsjt polxjii lii f igbn f t Igpn Ibiqrasbijnelpgt ipsf e!o>bn f t lebtf elpolu f Idi bsbdif sjt gdlbn pvou 
boeign f Idpssf rtagpoipgii f fjn bhf -loplf sspst Ibsf Ibddvn vrtaif elevsjohlu f Mf dipsidbrdvrbgpo/Fv/ o!x i f olboivodrfibslgbn f 
f yjtit-!f ydf nfioUtzou f tjt idbolcf Isf bijjf elxjii pvUboziqspcrfrin / 

\1 38: A Bit ipsbhf In f ejvn Ix jrrtof yUcf ief t dsjcf eibt Ibopii f s!f n cpejn f oUp^u f Iqsf t f oUjowf ogpo/ 

\1 391 A Fbdi ipcfii f !(!tt dip lojoii If n cpejn f oil ipgu f Iqsf t f oUjovtf ogpo Idbolbrtp lef ibdi jf v\f elczii bsex bsf Idpot gu/gpo- 

pslczlbldpn qvif sit zt if n idpot gu/if elp^DQVIboeln f n psz/ 

\1392 A Jblii f Idpot givgpoip^u f Idpn qvif sitzt if n -!u f In f n pszldpot givif t lii f it ipsbhf In f ejvn ibddpsejohliplu f 
qsf tf oUjovtf ogpo/ITqf djGdbrmlii f ipcK dit Ip^u f Iqsf tf oUjovtf ogpo I dboicf ibdi jf vf elczlvtjohijolii f itztif n !pslu f 
bqqbsbu/t lu f it ipsbhf In f ejvn ijoix i jdi lu f iqsphsbn idpef Ip^t pgx bsf Icpsif yf dvyohlu f Ipqf sbgpot lef t dsjcf e ijolu f 
f n cpejn f oil Ijt It ipsf e-lboelczisf bejohlboelf yf dvgohiu f iqsphsbn Idpef It ipsf e Ijolu f It ipsbhf in f ejvn Iczlii f It zt if n 
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qjidi !jo!t bjelqsf ef if an jof e!sf t prnypot -!boe!pviqvujoh!u f !t f dpoe!n pypolvtf dipaT 

6/ Bin fii pelbddpsejohlipldrbjn !5-!x i fsf joljolt bjelef if dyohlt if q-!ii f lovn cf sJpcjgbn f t !cf ucf f olii f !ix plcjbn ft 
xi jdi !bsf IpcKdil Igpslef if dyohlt bjelGi Un pypolwf dipsWbolcf It x jidi fe Ijolbddpse bodf !xjii !b!tj{f Ipcjt bjelef if dif e 
&tUn pypolvtf dips' 

7/ B!nf u pe!bddpsejoh!ip!drbjn !3-!xi fsf jo It bjelef if dyohlt if qldpn qsjtf t !t if qt Ipcjef if dyohlt bje!n pypoiW dipslvtjoh 
bolpsu phpobrhd>otg>sn Idpf <#jf oilpcibjof elczlpsu phpobrmlifbot gpsn johlt bjelix pl^bn ft Ipcjjn bhf t/ 

8/ Bin f u pelbddpsejoh! ipldrbjn !7-!x i f sf jo!t bjelef if dyohlt if qldpn qsjt f t It if qt Ipcjqf sg>sn johlif n qrtaif !n bidi joh 
cf ix f f olt bjelix pl^bn f t Ipcjjn bhf t liplspvhi mlef if ddt bjeln pypolvtf dipslboel&f mlef if dyohlt bjeln pypolvtf dips 
vt johlii f Ispvhi !ef if dypolsf t vnlboelu f Ipai phpobrtufoot cpsn !dpf cftijf oupcjt bjelix plgbn f t / 

9/ Bin f u pebddpsejohlipldrbjn !3-bc i f sf jo!t bjetef if dyohlt if qldpn qsjt f t !t if qt Spcjef if dyohlii f !n pypotof dipsfcf ix f f o 
li f !jn bhf Ipcjblsf cj sf odf !g£n f !bt Ipof Ipcjblqroisbrjnzlpcjcjbn f t Iboelii f Ijn bhf Ipcjf bdi Ipcjii f !sf n bjojohlgbn f t -Iboe 
t bjelgpsn johlt if qldpn qsjt f t It if qt Ipcjgpsn johlii f Ijn bhf It zoii f t j{f elpolii f Ijn bhf Ipcjt bjelsf cj sf odf Igbn f !vt Joh 
li f Ijn bhf Ipcjii f Idpssf t qpoejoh Ic^bn f Iboelii f lef if dif eln pypolvtf dips' 

: / Bin f ii pebddpsejohlipHrtajn S-lx i f sf jo* bjeSoqviyohlt if qUpn qgt f t 5 if qt fccjt f rfidyohfcof !gbn f bt It bjelsf cj sf odf 
gbn f fcfipn y f Sqn^rjozfccjejGr/ sf ougbn f t joUpoyovpvt b pypojn bhf t jobddpsebodf be ju !u f |n bhf fccjf bdi Sgbn f / 

21/ Blnf ii pebddpsejohlipldrbjn t -be i f sf jolt bjelsf cj sf odf Igfon f Ijt Itf rfxJif elgpn It bjelqnnsbijnElpcjcpbn ft jobddpsebodf 
xjii If ehf Ittsf ohii t Ipcjii f Ijn bhf t Ijolt bje!qmsbrjae!pcjc£)n ft/ 

22/ Bin f ii pelbddpsejohlipldrbjn !2-!x i f sf jolt bjelcpsn johlt if qldpn qsjtf t It if qt Ipcjt zoii f t j{joh!bo!joif sqprbypoljn bhf 
gpsn f elvt johlpii f sljn bhf t !x ju Isf t qf ddiplblsf cj sf odf Ijn bhf Ibt Ipof Ipcjt bjelqrasbrjaz Ipcjjn bhf t liplqsf qbsf It bje 
of x Ijn bhf/ 

23/ Bin f u pelbddpsejohlipldrbjn !22-!x i f sf jolt bjelpii f s!jn bhf !jt Ivt f elbt IjUjt Ibt It bjeljoif sqprbypoljn bhf / 

24/ Bin f ii pelbddpsejohlipldrbjn !22-!x i f sf jo It bjeljoif sqprbypoljn bhf Ijt !g>si f elvt johlt bjelsf cj sf odf Ijn bhf Iboeltbje 
piifsljn bhft/ 

25/ Bin f ii pebddpsejohlipldrbjn 124-bc i f sf jolt bjeljoif sqprbypoljn bhf 5t Ipctbjof elczltzoii f tj{johjog>sn bypolsf hbsejoh 
t bjelpii f sljn bhf t lipljogpsn bypolsf hbsejohlt bjelsf cj sf odf Ijn bhf Ijolbddpsebodf !x jii It bjelsf rtaywf Iqptjypot / 

26/ Bin fii pebddpsejohlipldrbjn !25-!x i f sf jolt bjeljoif sqprbypojn bhf Ijt Ipcibjof elcz It zoii ft j{ joh to Idi bsbdif sjt ydtobrvif 
pejt bjelsf cjsf odf Ijn bhf Iboeldi bsbdif sjt yd Ivtorwf t Ipcjt bjelpii f sljn bhf t Ijolbddpsebodf Ixjii It bjelsf rtoyv/ Iqptjypot/ 

27/ Blnf ii pelbddpsejohlipldrbjn 125-bc i fsf jo It bjeljoif sqprbypoljn bhf yt Ipcibjof elczltzoii f tj{joh!bo!psu phpobrtosbot . 
cpsn Wpf cj3tijf oUpcibjof elcjpn It bjelsf $ sf odf Ijn bhf boelpsu phpobrtabot gpsn Upf c£tijf oil Ipcibjof elgpn It bjelpii f s 
jn bhf t Ijolbddpsebodf Ixjii It bjelsf rbyvtf Iqptjypot/ 

28/ Bin f ii pelbddpsejohlipldrbjn !22-!x i f sf jolt bjeljoif sqprbypoljn bhf Ijt Ipcibjof elczljoif sqprbyohljn bhf Ijogpsn bypo 
jolt bjelpii f sljn bhft/ 

29/ Bin f ii pebddpsejohlipfclrbjn !28-bci f sf jolt bjeljoif sqprbypoljn bhf Ijt Ipcibjof elczljoif sqprtayohlii f In bhf jogpsn bypo 
sf hbsejohlt bjelpii f sljn bhf t Ijolbddpsebodf Ixjii It bjelsf rbyvtf Iqptjypot/ 

2: / Bin f u pelbddpsejohlipldrbjn I22-Ix i f sf jolt bjeljoqvujohlt if qldpn qsjt f t It if qt Ipcjt f rhdyoh Ipof Ijn bhf Ibt It bjelsf g 
fsf odf Ijn bhf Icjpn Itbjelqnnsbrjazlpcfjn bhf t Ijolbddpsebodf Ixjii If bdi Ijn bhf/ 

31/ Bin fii pelbddpsejohlipldrbjn !2: -!x i f sf jolt bjelsf cj sf odf Ijn bhf Ijt Itf rfxlif elgpn It bjelqrwsbrjiz Ipcjjn bhf t Ijolbddpse. 
bodf Ixjii Ijn bhf If ehf It isf ohii t !j o It bjelqrwsbrjaz Ipcjjn bhft/ 

32/ Bin fii pelbddpsejohlipldrbjn 12: -Ix i fsf jo It bjelsf cjsf odf Ijn bhf Ijt Itf rfidif elgpn It bjelqmsbrjnz Ipcjjn bhf t Ijolbddpse. 
bodf Ixjii IjoqvUpsef sipcjtbjelqreisbrjsElpcJjn bhft/ 
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33/ Bo!jn bhf Iqspdf tt johln f u pe-!dpn qsjt joh Ittfqt !pg 

)b*!joqvujoh!b!qrasbr)tz!pg;n vu/brao!ejgr/ sf odjn bhf t !i bvyohlqsf ef if sn jof elsf t pnmjpot < 
)c*!gpsn joh!bo!joif sqprbypoljn bhf Igpn !ii f Iqmsbijizlpcjjn bhf t «4boe 

)d*!gjsn joh!b!of x !jn bhf !i bvyohlbli jhi !sf t prwypolbt !dpn qbsf ebc ju !t bjelqsf ef if sn jof e!sf t pragpot !cz!t i jgjoh 
boeltzoii f tj{joh!ii f !joif sqprbypoljn bhf Ixjii !sf tqf dUip!b!sf sf odf !jn bhf !bt !pof Ipcjt bjelqrvtsbrjoelpcjjn bhf t 
x ju !b!sf t praypolrfrt t !u bo!b!qjyf rtqjtdi !jo!t bjelqsf ef if sn jof e!sf t pmypot / 

34/ B!n f li pe!bddpsejoh!ip!drbjn !33-!gysu f sldpn qsjt joh!b!t if qlp^ef if dyohlsf rtayvyf Iqpt jypot !bn pohlu f Iqnasbijizlpg 
jn bhf t -Iboebc i f sf jo!b!t i jgJbn pvoUpcjt bjeljoif sqprbypoljn bhf be jii !sf t qf diiiplt bje!sf sf odf !jn bhf !jt !ef if sn jof e 
jolbddpsebodf !x ju !u f !sf rbyvtf !qpt jypot / 

35/ B!n f u pe!bddpsejoh!ip!drtijn !34-!x i f sf jolt bje!t if qlpcjgpsn joh !ii f Ijoif sqprbypoljn bhf !dpn qsjt f t !t if qt Ipcjt zoii f . 
tj{joh!psu phpobrtisbot gpsn !dpf c£ljf oil Ipcibjof elgpn Itbjelqrasbrjiizlpcjjn bhf t liplpcibjo !t bjeljoif sqprbypoljn bhf/ 

36/ Bin f u pelbddpsejohlipldrbjn !35-!x i f sf jolu f Itzou f tj{joh!pcjtbje!psu phpobrtisbot gpsn Idpf c£ijf oil !jt !qf sg>sn f e 
xju !b!sby>!gps!b!c^rvf odzlbsf blpcjf bdi Ipsu phpobrhriDOtgpsn Idpf c/jtijf ot/ 

37/ Bin fii pelbddpsejohlipldrbjn !36-!x i f sf jolii f Itzoii f t j{joh!p^t bjelpsu phpobrtisbot gpsn Idpf cftijf oil Ijt !qf sg>sn f e 
czlt f rfxJyohlii f !pai phpobrtisbot gpsn !dpf c£ijf oil Ipcibjof elg^pn It bjelqmsbrjiiElpcjjn bhf t Ijolbddpsebodf !x ju lii f 
gf rvf odzlbsf blpcjf bdi Ipsu phpobrtisbot gpsn Idpf c/jtijf otf 

38/ Boljn bhf Iqspdf tt johln f u pe-!dpn qsjt johlt if qt Ipg 

)b*!f yisbdyoh!b!qrasbrjnz!pg;g^)n f t Igpn In pypoljn bhf t !i bvyohlqsf ef if sn jof elsf t prviypot < 
)c*!dbrdvrbyoh!psu phpobrtisbot g)sn Idpf c£tijf oil Ipcjf bdi Ipgjn bhf t Ijolu f IqrwsbrjtElpcjc^bn f 1 4boe 
)d*!ef if dyohln pypolvtf dips* !bn pohlt bjelqra^rjizlpcjcBbn f t !x ju Iblsf t prwypolrfit t lii bolblqjyf rtryidi !jo!t bje 
qsf ef if sn jof elsf t prwypot Iczlvtjohlu f Ipsu phpobrtisbot gpsn Idpf cftijf oil/ 

39/ Bin f u pelbddpsejohlipldrbjn !38-!x i f sf jolt bje lef if dyohlt if qldpn qsjt f t It if qt Ipcjqf sgpsn johli/ n qrbrf !n budi joh 
cf ix f f olt bjelix plgbn f t Ipgjn bhf t liplspvhi mlef if ddt bjeln pypolvtf dips!boe!<jbf m!ef if dyohlt bjeln pypolwf dips 
vt johlii f Ispvhi lef if dypolsf t vrtiboelii f Ipai phpobrtisbot gpsn Idpf cjjtijf oil Ipcjt bje lix plc^m ft/ 

3: / Boljn bhf Iqspdf tt johln f li pe-!dpn qsjt johlt if qt !pg 

)b*!joqviyoh!b!qn&sbrjiE!pg;n vu/braolejgr/ sf odjn bhf t li bvyohlqsf ef if sn jof elsf t prwypot < 
)c*!dbrdvrbyoh!psu phpobrtisbot gpsn Idpf c£ijf oil Ipglf bdi Ipcjii f Iqrwsbrjozlpcjjn bhf t <iboe 
)d*!ti jgjohlboeltzoii f tj{joh!tbje!qrasbi)iiz!pg;jn bhf t Ixjii Iblsf t prwypolrfit t lii bolblqjyf rtqjidi Ijoltbjelqsf ef if s 
n jof elsf t pnnypot -Iczlvtjohlu f Ipsu phpobrtisbot gpsn Idpf ^jfcljf oil / 

41/ Bin f li pelbddpsejohlipldrbjn !3: -!g/su f sldpn qsjtjohlbltif qlpgjef if dyohlsf rbywf Iqpt jypot Ibn pohlt bje Iqrwsbrjae Ipg 
jn bhf t Iboebc i f sf jolt bjelt zou f t j{joh!t if qldpn qsjt f t It if qt Ipcjt zoii f t j{ johlt bjelqrwsbrjizlpcjjn bhf t Ijolbddpsebodf 
xjii Itbjelsf rbyvtf Iqpt jypot/ 

42/ Bin f li pelbddpsejohlipldrbjn !41-!xi f sf joljolt bjelt zoii f t j{joh!t if q-lii f Itzoii f tj{joh!pcju f Ipsu phpobrtisbot gpsn 
dpf c£tijf oilljoltbjelqrwsbrjuelpcjjn bhf t Ijt !qf sgpsn f elxjii !b!sbyp!g)s!b!g#rvfodz!bsfb Ipcjf bdi !pg!u f Ipsu* phpobm 
isbot gpsn Idpf c£rjjf oil / 

43/ Bin f u pelbddpsejohlupldrbjn !42-!x i f sf jolu f Itzoii ftj{ joh Ipcjt bjelpsu phpobrtisbot gpsn Idpf c^djf oil Ijt Iqf scpsn f e 
czltf rfxiyohlu f Ipsu phpobrtisbot g>sn Idpf c£ijf oil Ipcibjof el gpn It bjelqrasbrjnzlpcjjn bhf t Ijolbddpsebodf Ixjii lii f 
gf r vf odzlbsf b Ipcjf bdi Ipsu phpobrtisbot gpsn Idpf c£tijf od 

44/ Boljn bhf Iqspdf tt joh Ibqqbsbu/t -Idpn qsjt joh; 

)b*!joqvUn f bot IgDsljoqvujohlblqrwsbrjiElpcjn vu/brmlejcjr/ sf odjn bhf t !i bvyohlqsf ef if sn jof elsf t prviypot < 
)c*!ef if dyohln fbot Igpslef if dyohlsf rtayvtf Iqpt jypot Ibn pohlii f IqrwsbrjnElpcjjn bhf t Ixjii Iblsf t prwypolrfit t lii bo 
blqjyf rtqjidi Ijolt bjelqsf ef if sn jof elsf t prviypot «boe 

)d*!gpsn johln f bot Igpslgpsn johlblof x !jn bhf li bwjohlbli jhi !sf t prwjpolbt Idpn qbsf elx ju It bjelqsf ef if sn jof e 
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sft praypot Iczlvtjohltbjelqrasbrjzlpdjn bhf t !jo!bddpsebodf Ixjii Ijocpsn bypoljoejdbyohlii f Isf rbyvtf Iqptjypot 
cspn liiflef if dyohln f bot/ 

45/ Bolbqqbsbivt Ibddpsejohlipldrtojn !44-!xi f sf jolt bje!qrwsbrjtz!pg;jn bhf t Isf rbif lipluc p!ej# sf odgEbn ft !jo!n vivbnoo 
dpoyovpvt !n pypoljn bhf t -!boe!t bjelef if dyohln f bot !ef if dil !ii f !jog)sn bypoljoejdbyohlt bje!sf rbyW !qpt jypot !bt 
b!n pypolwf dipsf 

46/ Bolbqqbsbivt Ibddpsejohlipldrtajn !45-!x i f sf jolt bjelef if dyohln f bot !ef if dit !t bje!n pypolvtf dips! vt joh Ipsu phpobm 
u±>ot gpsn !dpf <£djf oil Ipcibjof elczlpsu phpobnnlisbot gjsn joh!t bjelix pkg>n f t Ipgjn bhf t / 

47/ Bolbqqbsbivt Ibddpsejohlipldrtajn 144-bci f sf jolt bjelgpsn johln f bot Itzou" f t j{f t Iboljoif sqprtaypoljn bhf Igpsn f elvtjoh 
piifsijn bhf t Ixjii !sf tqf dUip!b!sf $ sf odf !jn bhf !bt !pof !pg;t bje!qrasbrjiz!pg;jn bhf t liplqsf qbsf !tbje!ofx!jn bhf/ 

48/ Bolbqqbsbivt Ibddpsejohlipldrtajn !47-!x i f sf jolt bjelgpsn johln f bot It zoii f t j{f t Ijogpsn bypolsf hbsejohlt bjelpii f s 
jn bhf t !x jii Isf t qf diiip!jog)sn bgpolsf hbsejohlt bjelsf $ sf odf Ijn bhf Ijolbddpsebodf !x jii It bjelsf rtayvif Iqpt jgpot lip 
pcibjoltbjeljoif sqprtaypoljn bhf/ 

49/ Bolbqqbsbivt Ibddpsejohlipldrtajn !48-!x i f sf jolt bjelgpsn johln f bot It zoii f t j{f t Ibolpsu phpobrtisbot gpsn Idpf ftijf ou 
pcibjof elg^pn It bjelsf sf odf Ijn bhf Iboelpsu phpobrtisbot g>sn Idpf cftijf oit Ipcibjof e I cspn Itbjelpu f sijn bhf tljo 
bddpsebodf Ixjii It bjelsf rfayvtf Iqptjypot liplpcibjoltbjeljoif sqprtaypoljn bhf/ 

4: / Bo Ijn bhf Iqspdf tt joh Ibqqbsbivt -Idpn qsjtjoh; 

)b*!joqviyoh!n f bot !g)s4joqviyoh!b!qrasbniz!pg;n vivbnnlejgf sf oUjn bhf t !i bvyohlqsf ef if sn jof elsf t praypot < 
)c*\C& Ucpsn johln f bot Igpsigpsn johlboljoif sqprtaypoljn bhf IcflDn lii f Iqrasbrjizlpgljn bhf t <boe 
)d*!tf dpoe Igpsn johln f bot Igpslgpsnjoh lb lofx Ijn bhf !i bvyohlbli jhi Isf tpraypolbt Idpn qbsf elx jii Itbjelqsf ef if a 
n jof elsf t praypot -Iczlti jgjohlboelt zoii ft j{joh!ii f Ijoif sqprtaypoljn bhf Ixjii Isf tqf dUiplblsf g sf odf Ijn bhf Ibt 
pof Ip^t bjelqrasbrjazlpgijn bhf t !x jii Iblsf t praypolrfit t lii bolblqjyf rtqjidi Ijolt bjelqsf ef if sn jof elsf t praypot / 

51/ Bolbqqbsbivt Ibddpsejohlipldrbjn !4: -Ig/su f sldpn qsjt joh lef if dyohln f bot Igpstef if dyohlsf rtoyvtf Iqptjypot Ibn pohlii f 
qrasbrjnzlpgjn bhf t-lboebci f sf jolt bje It f dpoe Igpsn johln f bot lef tf sn jof t Iblt i jgibn pvotlp^t bjeljoif sqprtaypoljn bhf 
xjii Isf tqf diliplt bjelsf cf sf odf Ijn bhf Ijolbddpsebodf Ixjii lii f Isf rbyvtf Iqptjypot/ 

52/ Bobqqbsbu/t IbddpsejohlipSdrbjn 151-bc i f sf jolt bje Klk Ugpsn johln f bot It zoii f tj{f t fcsu phpobriosbot gpsn Hpf^jdjfoit 
pcibjof e!g^>n It bjelqrasbrjaelpgjn bhf t liplpcibjo It bje Ijoif sqprtaypoljn bhf/ 

53/ Boljn bhf Iqspdf tt joh lef vydf -Idpn qsjtjoh; 

)b*!f yisbdyohln f bot Igpsif yuebdyohlblqrasbrjiielpygbn f t Igpn In pypoljn bhf t li bvyohlqsf ef if sn jof elsf t praypot < 
)c*!dbrdvrbyoh!n f bot IgjsJdbnivrbyohlpsu phpobrtubot gpsn Idpf £ijf oU !pg)f bdi !pc|jn bhf t Ijolii f Iqrasbrjtzlpg 
gbn f t <Jboe 

)d*!ef if dyohln f bot Igpstef if dyohln pypolwf dipst Ibn pohltbjelqrasbrjazlpclcEbn ft Ixjii Iblsf t praypolrfit t lii bolb 
ajyf rtqjidi Ijolt bjelqsf ef if sn jof elsf t praypot -Iczlvtjoh lii f Ipsu phpobrtisbot g>sn Idpf rfjdjf oU / 

54/ Boljn bhf Iqspdf tt johlef Wdf -Idpn qsjtjoh; 

)b*!joqviyoh!n f bot !g)sijoqviyoh!b!qrasbrpz!pg;n vivbrmlejatf sf oUjn bhf t !i bvyohlqsf ef if sn jof elsf t praypot < 
)c*!dbrdvrtoyoh!n f bot Igjsldbrdvrtayohlpsu phpobrhsbot g)sn Idpf cfjdjf oil Ipglf bdi Ipgii f Iqrasbrjizlpgjn bhf t <lboe 
)d*!t zoii ft j{joh!n f bot !g)slti jgjohlboelt zoii f tj{joh!tbje!qrasbijaElp^jn bhf t Ixjii Iblsf t praypolrfit t lii bolblqjyf m 
qjidi Ijolt bjelqsf ef if sn jof elsf t praypot -Iczlvtjohlii f Ipsu phpobrhsbot gpsn Idpf $tijf oil/ 

55/ Blsf dpsejohln fejvn Isf bebcrfilczlbldpn qvif s!xi jdi It ipsf t Iblqsphsbn !g>s!qf sgpsn joh lb Iqspdf tt joh Iqspdf tt Idpn . 
qsjtjoh It if qtlpg 

)b*!joqvuyoh!b!qrasbijaEipg:n vivbrnnlejgtf sf oUjn bhftli bvyohlqsf ef if sn jof elsf t praypot < 

)c*!ef if dyoh Isf rbyvtf Iqptjypot !pg;u f !qrasbijBE!pg;jn bhf t !x ju Iblsf t praypolrfit t lii bolblqjyf rtqjidi Ijolt bjelqsf ef . 

if sn jof elsf t praypot <boe 

)d*!g>sn johlblof x Ijn bhf li bvyohlbli jhi Isf t praypolbt Idpn qbsf elx jii It bjelqsf ef if sn jof elsf t praypot Ivt johlt bje 
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qrasbrjizlpdjn bhf t Ijolbddpsebodf Ixjii Ijogpsn bgpo!joejdbgoh!ii f !sf rbgvtf Iqptjgpot Ipcibjof eljolii f lef if dgoh 
tifq/ 

56/ Blsfdpsejohlnfejvn !sf bebcrfi!cz!b!dpn qvifsixijdi !t ipsft Iblqsphsbn !g>slqf agpsn johlblqspdf tt johlqspdf tt !dpn . 
qgt johtt if qt !pg 

)b*!joqviyoh!b!qrasbijiz!pg:n vu/bnz)!ejgf sf oiijn bhf t !i bvyohlqsf ef if sn jof elsf t pnngpot < 
)c*!gpsn joh!bo!joif sqpitogpotjn bhf !gpn !ii f !qrasbijoe!pg;jn bhf t <boe 

)d*!g>sn johblof x gn bhf !i bwjohlbli jhi Isftpragpolbt Idpn qbsfebcjii It bjelqsf ef if sn jof elsf t pnmjpot -Icz It i jgjoh 
boeltzoii f tj{joh!ii f !joif sqprbgpoljn bhf !x ju !sf tqf dUip!b!sf $ sf odf !jn bhf !bt !pof !p^t bjelqmsbrjnzlpgjn bhf t 
xjii Iblsf tpmgpo!rfitt!ii bolblqjyf rtqjidi !jo!t bjelqsf ef if sn jof e!sf t prwjpot/ 

57/ B!sfdpsejoh!nfejvn !sf bebcrfilczlbtdpn qvif six i jdi !t ipsf t !b!qsphsbn Igpslqf sg>sn johlblqspdf tt johlqspdf tt !dpn . 
qsjtjohltif qt !pg 

)b*!f yi&dgoh!b!qrasbi^!pg:gbn f t !gpn !n pgpoljln bhf t !i b^ohlqsf ef if sn jof elsf tpnmjpot < 
)c*!dbrdvitogoh!pai phpobrtisbot g)sn !dpf ^3tijf oil Ipglf bdi Ipgjn bhf t !jo!ii f Iqreisbrjrclpgtebn f t <<boe 
)d*!ef if dgohln pgpolvtf dipst !bn pohlt bjelqrasbijazlpglgbn f t !x jii !b!sf t pivigpolrnt t !ii bo!b!qjyf rtqjidi !jo!t bje 
qsf ef if sn jof elsf tpiwgpot-lczlvtjohlu f Ipsu phpobrhsbot g)sn !dpf ^fcljf oil / 

58/ B!sfdpsejoh!nfejvn Isf bebcrfiiczlbldpn qvif six i jdi !t ipsf t !b!qsphsbn !g>siqf sg)sn johlblqspdf tt johlqspdf tt Idpn . 
qsjtjohltif qt Ipg 

)b*!joqvigoh!b!qrasbijiz!pg:n vu/braolejgtf sf odjn bhf t !i bvyohlqsf ef tf sn jof e!sf t pragpot < 
)c*!dbnfc/itagoh!psu phpobrtisbot gpsn !dpf ^djf oil Ipgif bdi Ip^ii f Iqrasbijtzlp^jn bhf t <iboe 
)d*!t i jgjohlboeit zou f t j{joh!t bjelqrasbijizlpgljn bhf t !x ju !b!sf t pragpolrfct t !ii bolblqjyf rtqjidi !jo!t bjelqsf ef if & 
njofelsf tprwjpot-lczlvtjohliif Ipsu phpobrtisbot g>sn Idpf £jjf oil / 

59/ Ji bhf Iqspdf tt johlbqqbsbu/t !gpsig)sn johlbl&bnjn bhf Ixjii Iblsf t pnngpoli jhi f slii bolboljoqvujn bhf-!u f Ibqqbsbu/t 
dpn qsjt johln f bot !g>slef if dgohln pgpolvtf dupst Icf lk f f olgbn f t lpg!b!n pv\joh!jn bhf -Iboeljoif sqprbgpoln f bot Ivg. 
ijrti johlejwjef e!n pgpolvtf dipst Igpsljoif sqprbgohlqjyf rtiljoiplpof !pg!t bjelc^bn f t / 
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FIG. 1 

A B 

x x 




x X 

C D 

J=MIN(|A-E|, |B-E|, |C-E|, |D-E|)=|X-E| 

J IS MINIMUM DISTANCE FROM INTERPOLATION 
POINT TO OBSERVATION POINT. 
X REPRESENTS OBSERVATION POINT WHICH 
RESULTS IN MINIMUM DISTANCE. 

INTERPOLATION POINT E=X 



FIG. 2 




C D 
INTERPOLATION POINT E=(1-i)(1-j)A+i(i-j)B+j(1-i)C+ijD 
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FIG. 7A 



FIG. 7B 





FIG. 7C 




FIG. 8A FIG. 8B FIG. 8C 
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FIG. 11 




O : m-th FRAME 
A: (m+1)-th FRAME 
x : (m+2)-th FRAME 
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FIG. 16 

M' 



(a, b) N 



N 




FIG. 18 



(a'.b 1 ) 




BLOCK A 
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FIG. 17 



C START ) 



S401 

< R(a'+1,b')<R(a , -1,b') >N°- 

v S402 

d 



YES 



SETTING BLOCK OF 
MANAGEMENT COORDINATE 
(a'+1,b*) AS BLOCK C 
c=1 



S403 



SETTING BLOCK OF 
MANAGEMENT COORDINATE 
(a'-1,b') AS BLOCK C 
c=-1 

■ ■ 1 i 



S404 



< R(a',b'+1)<R(a , ,b , -1) > 



NO 



YES 



S405 



SETTING BLOCK OF 
MANAGEMENT COORDINATE 
(a',b'+1) AS BLOCK D 
d=1 




FC(1,0)^FA( 



S406 



SETTING BLOCK OF 
MANAGEMENT COORDINATE 
(a',b'-1) AS BLOCK D 
d — 1 



S407 



OR 



,0)sFB'(1,0) 




NO 



Fc(1 , 0)sFA(1 ,0)^FB'(1,0) 

YES ' J«* 

7(Fc(1,0)-FB-(1,0))j 



x=(FA(1,0)-FB'(1,0); 




S409 
x=0 | 



S410 



FD(0,1)^FA(0,1)sFB'(0,1) 
OR 

Fd(0,1)^Fa(0,1)^Fb'(0,1) 




NO 



YES 



S411 



y=(FA(0, 1)-FB'(0, 1))/(Fd(0, 1)-FB'(0, 1)) 



S412 

y°o I 



S413 



AB"=(a'+cxx-aO, b'+dxy-bO) 



( END ) 
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FIG. 20 
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FIG. 22 
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